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A Revision of the Tribe NaucleecB (Nat. Ord. Rubiacese).

M.A.. M
[Read 4th February, 1897.]

(Plates 1-4.)

When endeavouring to determine some Bornean plants I found

such diflSculty with the species oi Naticlea that it was necessary

to go through the whole genus; and eventually I took up the

tribe of plants to which it belongs. The causes of confusion

have been, partly, that Linnaeus founded his Naiiclea orientalis on

more than one species ; and partly that A. Richard, when founding

new genera, wrote his synonymy at random. Miquel, in his

* Flora Indise Batavise/ added somewhat to the confusion ; but

in the 'Ann. Mus. Lugd.-Bat.' vol. iv., he corrected most of the

errors that he had made and did much to restore the genus to

order. la the 'Flora of British India' Sir Joseph Hooker dealt

with the genus Uncaria^ but the genus Nauclea is poorly repre-

sented in the regions of that Flora.

Althoujjh I worked chiefly at Kew, I found it necessary to

visit the Herbaria at the British Museum, at Leiden, and at

Paris ; at each of these places every possible facility was given me.

I am much indebted for help in various matters that I have

received at Kew, especially from Mr. Hemsley and from Dr. Stapf.

I have assumed that the object of classification is to simplify

knowledge, and that a natural classification is one in which the

characters chosen in each group are those most convenient for

the group, the groups having been formed by noticing similarity

LINN. JOUIIN.—BOTANY, VOL. XXXIIT. B



2 ME. G. D. HAYlLAIs'D : EETISIOK OF THE NAUCLEE^.

in very many characters rather than in one or two of supposed

importance. Whilst on this view a perfect classification is im-

possible, the object of classification is most easily defeated by the

introduction of a number of different classifications, and most

easily attained by using only one. I have also assumed that rules

of priority were made to help, and not to hinder; if they were

exactly followed, Uncaria would be Ourouparia^ Sarcocephalus

would be Nauclea, Nauclea would have to be renamed, and

probably Mitragyna would be Mamhoga.

^Nomenclature.

I have used the word " Malasia" to denote the islands of the

Malayan region, including the PeninsuLi, the Philippines, and

the Moluccas, but excluding the Nicobars and New Gruinea. If

with Mt- Kinabalu, the highest mountain in the region, as centre,

and with an arc of 15 degrees as radius, a circle be described

on the surface of the earth, it will cover almost all the region,

with the exception of the northern end of Sumatra, but will

include, in addition, Cambodia, Cochin China, and Hainan.

I have used the word "Malpina" to denote the Malay Peninsula

as far north as the Isthmus of Krah at a latitude of 10^, thus

excluding Tenasserim and the Mergui Archipelago. There are

objections to the word Malaya : it has been and is often used

to denote portions of the Malay Peninsula; but it is at present

used in the Kew Herbarium to denote an area which includes

New Guinea and Tonquin, but excludes the Malay Peninsula.

" Orang Malayu " is the term by which a race of trading and sea-

faring people know themselves ; their headquarters are on the

coasts of the sea separating Sumatra on the west from Malpina
and Borneo on the east, but they spread along the coasts of

other islands almost as far as to New Gruinea ; and Malaya is on
that account not a good word to use in an exact geographical

sense.

In his * Species Plantarum,' ed. i. (1753), Linnseus refers to

plants of this Tribe under the name of Cephalanthus. He gives

two species : Cephalanthtis orientalis, ^' foliis oppositis," and (7. oc-

cidentalism " fuliis oppositis ternisque." The latter comes from
North America ; he had mentioned it in his ' Grenera Plantarum,'

and the name is still used. The* former unfortunately included

more than one kind of plant. The first plant to which Linnaeus

i

*1

i
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MR. G. D. HAVILAXD : KEVTSIOX OF THE NAUOLEE^. 3

referred was No, 53 of his ' Flora of Ceylon '; Hermann's drawing,

on which this plant depends, is now in the British Museum, and

undoubtedly represents Sarcocephalus cordatus. The second

plant to which he referred is the Katu Tsiaca of Rheede's

*Hortus Malabaricus' (1682), iii. 29, t. 33; this plant I have

no doubt is S. missionis, but it has generally been referred

to Anthocephalus indicus, and Wight and Arnott, Prod. 392,

refer it to Nauclea purpurea. The figure of the stigma and the

description of the fruit, however, quite exclude N. purpurea^

whilst the figure of the leaves quite excludes Anthocephalus

indicus ; the figure of the calyx-lobes shows them to be per-

sistent and obtuse as in Sarcocephalus missionis. Specimens of

S. missionis from Wight's herbarium are labelled Nauclea

purpurea.

In the * Species Plantarum,' ed, 2, Qpphalanthus occidentalis

is left under Tetrandria ; but Cephalanthus orientalls is called

Nauclea orientalis and classed under Pentandria ; the same

references to the ' Flora Zeylanica ' and the ' Hortus Malabaricus '

are given, and a reference to a third plant, the JBancalus of

Eumph. Amb. (1750), iii. 84, is added. This Bancalus is also

probably a Sarcocephalus^ judging by the description of the fruit

;

it is peculiar in having some of tbe peduncles axillary and some

terminal : the only specimen which I have seen with this pecu-

liarity is from the Philippines (Yidal, n. 797), where the name
Bancal is in use for species of Nauclea and Sarcocephalus. It is

a Sarcocephalus] I have referred it to S, Junghuhnii^ but it will

possibly prove to be distinct. The young fruit closely resemble

those in the figure, but the leaves are much broader.

Thus it would seem that Linnaeus founded his Nauclea orientalis

on two species of Sarcocephalus : the first is Sarcocephalus cordatus

and the second Sarcocephalus missionis ; and in the 2nd edition of

the * Species Plantarum' he included a third species which was also

almost certainly a species of Sarcocephalus. He, however, says in

Sp. PL ed. 1, " Capsulas habet binas monospermas ;" and Smith

Nauclea

Naus '' a shin and ^'Kle

to the hull-shaped half-capsule, but the writer admits this to be

a mere guess. Por a time all the Asiatic species of the Tribe

Nan
Nauclea

B 2

t
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by Eoxburp;li. At first in.anj specimens of different species were
named Nauclea orimtalis; there is a specimen of Mitrarjyna
parvifoUa so named in the Banksian Herbarium, and referred to
by Gaertner in 1788, ' De Fructibus,' i. p. 151. Mr. Daydon
Jackson is o£ opinion that the name is probably not Linnsus's.
The only other specimen in tlie Herbarium labelled Nauclea is

one of Adina glohiflora; and Mr. Jackson thinks the writii ^
this case is undoubtedlv that of Linnjeus. The genera Uncaria,

Mitragyn

Nauclea
It was not until 1888 that Dr. Trimen (Journ. Linn. Soc. xxiv.

p. 136) pointed out that No. 53 of Linmeus's Flor. Zeyl. was
SarcocepJialus cordatics, Miq.

Aublet iu 1775, 'Hist. Plant, dela Guianefrangoise/ i. p. 177,
described and figured Ourouparia guianensis, and pointed out its

relationship to the " daun gutta gambir " of Eumphius. In 1780
bchreber, in his edition of Gen. PI., acknowledged Aublet's genus
but renamed it, substituting Uncaria for Ourouparia ; and that
name has come into general use, though Baillon, K. Schumann,
and others have recently returned to Ourouparia, sometimes
writing it Uruparia. I shall regard Vncaria and Ourouparia as
absolutely equivalent. In the Linnean Society's ' Transactions

'

tor 1808 Dr. Hunter, under the name Nauclea, described three
species of Uncaria, and made no reference to Aublet's description
of the American Uncaria Boxburgh was the first in A.ia to
distinguish Uncaria from Nauclea. Blume, however, reunited
them and DeCandolle, thougb he separated them again, did so
with hesitation.

Salisbury in 1807, Parad. Londin. p. 115, founded the genusAdma on the Chinese species Adina gloliflora ; but it was long
befor3 the value of the genus was recognized. DeCandolle makes
two spec.es of Adina out ofAdina glohiflora, but other species he
leaves m the genus Nauclea. Smith, in ' Eees's Cyclopedia,' and
^aillon, m 'Adansonia,' reduce the genus back to Nauclea-,
J^entham in the ' Flora of Hongkong,' points out an Indian
species ^of Adina; and others are indicated in Bentham and
^ooker s ' Genera Plantarum.' In the ' Flora of British India

'

^

'r Joseph Hooker placed two species in Adina which, though
in some respects intermediate between Adina and Nauclea, seem
to me best classed with the latter genus.
A specimen from Africa of Nauclea samlucina, Winterboltom

i
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(1803), was labelled Sarcocephalus esculentus hj Afzelius perliaps

as early as 1798 ; but the name Sarcocephalus was not published

till 1818 Jn Tuckey's ' Congo' (Append, by R. Br. p. 407), nor

was there any description of it till 1824, when Sabine described

it in Trans. Hort. !Soc. t. p. 422. The nearest Asiatic plant to

t\n^ Sarcocephalus esculentus \^ the No. 53 of Linna?us*s ' l^lora

Zeylanica/ the first type of his Nauclea orientalis^ the JSauclea

cordata of Eoxburgh. It was Korthals, in 1839, ' Obs. de Naucl.

Ind.', who first separated this Nauclea cordata on account of

the ovaries being combined, and put it into a genus Platano-

carpurUy the relationship of which to Sarcocephalus he pointed

out, at the saaie time he founded the genus Mitrajyna. It was

he, therefore, who was responsible for the removal from the

genus Nauclea of most, if nut all, of its types. Miquel in 1856

united Platanocarpum to Sarcocephalus,

It was in 18;^4 that Anthocephalus was separated from Nauclea

by A. Hichard, Mem. Soc. Hist. Nat. v. p. 236; and Korthals

accepted bis genus. There can be no doubt as to the species

which Kichard had before him when describing Anthocephalus

indicus. Unfortunately his synonymy was most erratic: he

sajs (p. 327) that Anthocephalus ivdicus=Cephala7ithus chi-

nensis^ Jj£in\,,= Nauclea purpurea, lloxb. ; he even went so far us

to say that the plant he examined was an authentic specimen of

Cephalanthus chinoisis, Lam. ; but a comparison of his description

with that of Lainarck's will show at once that the plants are

wholly difterent.

A specimen of Breonia in the Paris Herbarium still has attached

to its sheet sections of the fruiting-heads of Anthocephalus

zwJicws, a label on the left '''Cephalanthus chinensis, Lmk., tide

herb.," and a label on the right ''Nauclea purpurea, Bomb., PI.

Corom. i. 41, tab. 54; Flor. Ind. ii. p. 123; DC. Prod. iv. 340.

Cephalanthus chinensis, Lamk. Diet. i. 678. Inde ? He de France

? Herb, de Commerson."

Eichard's desL'ription of his plants is good ; but his synonymy

seems to have been Avritten at random and regardless of con-

sequences. It has been copied from author to author, causing the

utmost confusion. Walpers, Kepert. ii. p. 491, has hybridized

t\\QjxdiVL\(i^ Anthocephalus indicus and Cephalanthus chinensis and

produced Anthocephalus chinensis, a name which is also quoted

by Hasskarl. Korthals described Anthocephalus indicus again

as A. morindafolius^ believing it to be identical with Blume's
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.

Nauclea mortndafoUa, which it is not, as I shall show later on.

Miquel describes AntTiocepTialus indicus three times, as A. mor-

ind<rfolius for Kortbals, as A. Cadamla for Eoxburgh, and as

A. indicus for Kichard; though the last description has been

converted into that of Nauclea purpurea on the strength of

Eichard's erroneous synonymy. The nearest plant to Anthoce-

pJialus indicus is Nauclea macropTiylla, Eoxb., which has probably

not been examined since the days of Eoxburgh; it is not a

: as the genus is now know^n : either it must form a

genus by itself, or the genus Anthocephalus must be modified to

receive it. I propose to modify the genus AntJiocephalus.

Eichard founded the genera Cephalidium and Breoitia on

Naucle

Madagascar plants at the same time as he founded the genus

AntTiocephalus \ owing to his erroneous synonymy, Eadlicher,

Gen. PL 1393, reduced Cephalidium to AnthocepTialus ; but it

was a Madagascar plant, and the type specimen, still in the Paris

Herbarium, shows that it was a Breonia in fruit from which the

bracts had fallen. Baillon wished to reduce Breonia to Sarco-

crpJialics, which it simulates in having the ovaries united; but

the:re genera are quite distinct in stigma, in stipules, and in

peduncles.

Although Mitragyna is, with the exception of- Uncaria^ the

most distinct genus of the Tribe, it was not till 1839 that

Korthals, ' Obs. de Nauch Ind.', distinguished it from Nauclea.

In Ver. Nat. Gesch., 1840, he substituted the name StepJiegyne

for that of Mitragyna : he gives Mitragyne, Korth., as a synonym,
evidently by error for Mitragyna \ the plate bears the name
Mitragyna. Though Mitragyna is the older name, Korthals

evidently wished it changed to Steplegyne. Mitragyne had been
suggested as a better name than Mitrasacme by E. -Brown,
Prod. 452, in 1810. Blanco founded the genus Mamhoga on

Ml Maml
according to the rules of priority, preferable to Mitragym
the genus was badly defined, and has never been accepted.

Chakacters.

The most constant character of the Tribe is the crowding of
the flowers into h^ads ; this must introduce conditions diff^erent

from those observed in most flowers, both in respect of protection
from rain and insects and of danger from overcrowding. In

^\
y.
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respect of protection from rain and insects, it will be well to

remember that tbe presence of interfloral hairs and setse is of

use, that the union of the ovaries of the different flowers in a

solid mass may also prevent rain and insects from getting in

between them; and when the flowers are densely crowded, only

the tips of the calyx-lobes arc of use in giving the corolla-

buds protection. In respect of the danger due to mutual

compression from overcrowding, it will be well to remember

that the overcrowding may be lessened by diminishing either

the size or the number of the flowers and ovaries, or bv

increasing the size of the receptacle or the length of the

flower-pedicels. Another very constant character is the shortness

of the filaments and the length of the styles, so that the anthers

are not in a position corresponding to the stigmas. In bud the

style is sj^hort and the anthers surround the capitate stigma,

bending over it at the top ; the anthers burst before the flower

opens, and the style when it elongates carries up the stigma

tipped with pollen to a height of nearly twice the length of the

corolla-tube, and sometimes more; the pollen thus carried on

the stigma is in the very best position to be effective in the ferti-

lization of other flowers when dusted on to insects. The stigma

probably ripens later. The most variable character of the Tribe

is that of the superior portion of the calyx and the calyx-lobes

the majority of species could be determined by the character of

the calyx-lobes alone.
r

When the flowers are very densely crowded, the calyx-lobes

may become filamentous in the lower part between the flowers,

but so thickened at the tips as to press against one another, and

thus forma complete outer shell to the flower-heads in bud:

when the time comes for the corollas to open, they cannot sepa-

rate the crowded tips of the calyx-lobes ; for a time the calyx-

lobes lengthen with the corolla, but eventually they break off'at

the thinnest part, generally near the base. In such flowers the

anthers are usually within the corolla-tube, whilst in the other

species the anthers are seated in the mouth of the corolla-tube

and project beyond it. Generally the connective is apiculate at the

. tip; and especially is this so when the corolla in bud is pressed

upon by the tips of the calyx-lobes. At the base the anther-cells

generally diverge and are sometimes setose. Tiie filaments are

always shorter than the anthers.

Tlie corolla-lobes are always imbricate excepting in the genus
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Mitragyna, iu wliicli they are truly valvate. In some species of

Adina the overlapping of the lobes is very slight indeed, but the

lobes are not valvate as they are in Mitragyna. In all species of

Uncaria the lobes are strongly imbricate ; and it must have been

due originally to some clerical error that they are called valvate

in Bentham and Hookers ' Grenera Plantarum.'

The style is long, from 1^ to 3 times the length of the corolla-

tube. The stigma is always capitate, though it varies in shape,

and may be clavate, subglobose, spindle-shaped, or mitrate, and
provides valuable characters for generic grouping. "When clavate

or subglobose, the papillose area is on the top : when spindle-

shaped, there are two distinct papillose areas which are almost

in contact on the lower half of the spindle and end below
abruptly; on the upper half of the spindle the two papillose

areas rapidly diverge and do not reach ntarly to the top ; in

dried specimens the top of the spindle-shaped stigma shrivels aud
becomes acute : when mitrate, the stigma is cylindrical with over-
hanging lower margin.

The ovary and the seeds give cliaracters which are of great
value for generic grouping. The ovaries are always two-celled

;

the placentas may be long and linear, attached to the middle of
the axis, or they may be pendulous from its upper part ; the
ovules, excepting when solitary, are more or less flattened and
directed either upwards or downwards, overlapping one another.
When the placentas are linear with central attachment, the
ovules are very numerous ; but when the i)]acentas are pendulous,
the ovules are fewer. The seeds are almost always flattened, and
frequently the testa is produced to a great length at either'end.
When the calyx-tubes of the diflerent flowers are united or inde-
hiscent, a somewhat pulpy fruit is generally formed. When the
ovules are solitary the Iruits are also iudehiscent, even though
they may be free. When many ovules imbricate downwards and
the calyx-tubes do not cohere {Nauclea and Adina), the fruits
are dehiscent and formed of two cocci which separate from below
upwards; the endocarp is not separable from the inferior calyx;
the axis may persist after the falling of the cocci ; the superior
portion of the calyx may fall with the cocci, or it may persist as
a crown to the axis. When all the ovules imbricate upwards
the fruits are dehiscent, and the endocarp is coriaceous and
separates from the inferior calyx

; when the placentas are pen-
dulous iMiiraqyna), the cansnlea nnpr, at fU^ * j ^i._ __-j-

r
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are broad and flat ; wheu the placentas are linear with central

attachment (Uncaria), the capsules open at the side, the two

ends for the most part remaining joined, and the seeds are small

with the long filiform processes at either end. In this last case

the flowers, and especially the fruit, are generally pedicelled,

so that they are less crowded than in the other forms, in which

both the flowers and the fruit are always sessile.

Interfloral bracteoles also give characters of value in generic

grouping. When the capsules open at the top, the bracteoles

are paleaceous with spathulate tips, subglabrous, and so nume-

rous as to completely separate the different flowers. More

hequent\j(Cej)halanihusSindiAdinaa,ndmme species of Uncaria)

the bracteoles are filiform and hairy with small spathulate tips,

and in this case there is generally but one for each flower or

even less. In some species of Nauclea ther^^ are between the

flowers short thick glabrous cones reaching not much higher

than the ovary. In other species bracteoles are wholly absent

;

but in these what seem to be rudiments of flowers are some-

times found between the perfect flowers. The receptacle is

generally very hairy.

The infloresceuce also provides characters of value in generic

grouping. The simplest form is a solitary peduncle bearing the

head of flowers at its apex, jointed and bearing two pairs of

bracts at the joint ; one pair of these bracts is apt to become

foliaceous in character, and the other stipular. They may be

seated near the top of the peduncles, when they are generally

large and protective to the flower-head in bud, or they may be

seated near the middle of the peduncle, in which case they are

•smaller ; and it will be often found that they protect the flower in

very early bud, the upper part of the peduncle lengthening dispro-

portionately to the lower at a later stage : or, again, they may be

sealed below the middle of the peduncle, when they are rudi-

mentary and functionless ; in this case the young flower-head is

often protected by large stipules at the base of the peduncle.

In the genus CT^^car/a it is common to find such simple peduncles

terminal and axillary, the terminal ones being generally ternate

and the lateral ones always solitary, though exceptionally they

are branched ; some of the lateral ones in this genus are gene-

rally reduced to compressed recnrved barren hooks. In the other

genera it is very rare to find simple peduncles both terminal and

axillary ; in one species of Sarcocephalus terminal and axillary
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peduncles are found on the same plant; and in Adina there is

one species which has simple teraiinal peduncles, and other

species which have simple lateral peduncle:?. In the great

majority of species the peduncles are simple, though in several

species they are compound. It often happens when a simple

peduncle is terminal that two others arise at its base in the axils

of the leaves on either side, the peduncles then being simple

and ternate ; this condition is common in TTncaria and Nauclea.

In a single species {Adina cordifoHa) the peduncles though

axillary are simple and ternate, standing three together in a

vertical plane. The peduncles may become compound by

branching in the axils of the bracts, a secondary peduncle being

given oft' in the axil of each foliaceous bract; the secondary

peduncles are then themselves provided with bracts, though the

original peduncle has no additional pair, so that the centre

flower-head appears to be on a much shorter peduncle than the

lateral ones. This branching of the peduncle occurs abnormally

in Nauclea^ bnt normally in Mitragyna^ in which genus the

secondary peduncles may themselves give off lateral peduncles

from the axils of their foliaceous bracts. In some species of

Uncaria the lateral peduncles may give off branches ; but they

then present two or three superposed sets of joints and bracts,

more than one of which may give off branches. It mny also

happen in Uncaria that the leaves at the bases of the lateral

peduncles are imperfectly developed, and the inflorescence then

has the appearance of a racemoid cyme. In the African species

all the lateral peduncles frequently remain sterile, the central

terminal peduncle alone bearing flowers. In Mitragyna macro-

phylla it is not uncommon for the peduncle at the joint to split

up into a large number of secondary peduncles of nearly equal

size and length, so that the flower-heads are umbellate.

The stipules are generally interpetiolar and deciduous, but in

three species of Sarcocej>halus they are intrapetiolar, amplexicaul,

and subpersistent. In Mitragyna and Anthocephalus they are

very large, in the former genus broad and flat, but in the latter

they enfold the bud. In the genera Adina, Cephalanthus, and
Uncaria the stipules are smaller and frequently bifid.

All the species of Uncaria are climbing shrubs : those
of other genera are erect, either trees or shrubs, although
Sarcocephahs esculentus is said sometimes to climb. Sometimes
the trees are of large enough size to provide timber, more often

'f
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they are smaller, and then are generally found growing on the

banks of rivers, above the tidal limits.

Species of the Tribe are scattered over almost all the warmer

regions of the earth, but they are most numerous in Malasia.

Classification and Distribution.

In arranging the species of this Tribe into natural groups, the

genus Uncaria forms the most marked one. Whether its climb-

ing habit and the long 4rangled internodes of tlie branchlets, or

whether the solitary axillary peduncles, often ^converted into

recurved and flattened hooks, or whether the linear placentas

centrally attached with ovules, all imbricating upwards, and the

fruit-capsules opening at the sides, with filamentous seeds, be

considered, there is no diflBculty whatever in distinguishing the

species of Uncaria from those of other genera. Whikt, how-

ever, in the other species the character of the stigma is of

generic value, in Uncaria various forms of stigma may be found.

In the other groups too the presence of interfloral bracteoles is

a generic character, but in Uncaria they may be present or

absent: in the Asian species they are present in those whose

fruit-capsules are sessile, and absent in those whose fruit-

capsules are pedicelled, and these characters subdivide the

genus in a natural way as far as the Asian and MaLiyan species

are concerned ; but the two American species, whilst tliey have

interfloral bracteoles, have their capsules pedicelled. We can

arrange the genus naturally into six groups : those without

interfloral setse will have four, one African and three Malayan;
those with interfloral seta) will have two, one Asian and one

American.

The genus Uncaria has the widest di^^tribation ; its species

are most numerous in Malasia, and especially so in Malpina*

Looking to the South-east, New Guinea, Australia, and the

South Sea Islands, we find very little : Uncaria pediceUata has

reached New Guinea, Uncaria appendiculata^ which might easily

rank as a marked variety of U.ferrea^ has reached New Guinea,

Australia, and the Solomon It^lands; but these forms have

changed so little that they must have migrated from Malasia at

quite a recent date ; only one peculiar species (CT. Bernaysii) is

known from New Guinea. Looking to the Northward, we find

the Malayan forms which have pedicelled fruit and no inter-

floral bracteoles replaced on the Asian continent by species with



•
- iy

4

12 Mil. G. D- HAVILA^^D : KEVISTOl!^ OF THE NAUCLEE^.

sessile fruit and filiform interfloral bracteoles. Uncaria pedicel-

lata and TT. ferrea, the two nost dominant Malayan forms, enter

Tenasserim, and IT, pediceUata has even got to Pep;u and Cochin

China; but there is only one peculiar species {U. macrophylld)

in Asia with pedicelled fruit and no interfloral bracteoles ; all

the seven other Asian species have sessile fruit and filiform

bracteoles. Two species with sessile fruit and filiform bracteoles

have been found in Sumatra (17. homomalla and Z7. Boxhurgh-

tana), and Korthals gives Borneo as a locality for the latter
; §

yet the species in Malasia which have pedicelled fruit and no

bracteoles number more than twenty. The species in Tropical

America number only two ; they resemble the Asian forms in

having interfloral bracteoles, but their fruits are pedicelled. To

the AV^estward, Uncaria seems to stop ac the Himalayan region,

and not even to pass down the Peninsula of India; a variety

of a Malayan species, U, dasyoneura^ is found in Ceylon, but

this perhaps has reached Ceylon without passing through India.

The changes it has undergone are quite distinct, but not sufficient

to give it specific rank. This practical absence of Uncaria from

Southern India and Ceylon is most remarkable. In Madagascar,

the Comoro Islands, and Tropical Africa a form is found which,

though variable, does not readily fall into distinct species. It

is very distinct from any of the other forms, but is more allied

to the Malayan and American than to the Asian forms. Ee-
turning again to Malasia, it must be noticed that Malpina
contains representatives of most of the Malayan forms, and
seems to be now quite the headquarters of the genus.

Next to the genus Uncaria tlie genus Mitrafjyna stands most
distinct, although the last to be founded, and still sometimes
confounded with Adina. It consists of the only species with
truly valvate corolla-lobes, it consists of the only species with
truly mitrate stigma, it consists of the only species with ovules

imbricating upwards on a pendulous placenta, it consists of

the only species whose fruit-capsules open at the top. Its

seeds are quite di:<tinct, being not elongate but subovate.
As in Uncaria, the endocarp becomes coriaceous and separates

from the outer wall of the fruit-capsule. There are inter-

floral bracteoles as in Adina and Cephalanthus, but they are
much more numerous and broader, they quite surround each
flower, and are nearly glabrous excepting on the margins.
In one or two species the calyx is truncate, in others the



MR. G. D. HAYILAND: EEVISION OF TUE NAUCLEE^. 13

lobes are quite distinct and imbricate, and in Mitragyna speciosa

a single lobe may be many times larger than any of the others,

simulating the top of the bracteole, but the lobes are never

filiform or caducous.

The genus falls naturally into two groups. The one has

large leaves, corolla-lobes hairy without, anthers not reflexed in

flower, and short stigma ; it consists of two of the three African

species. The other has smaller leaves, corolla-lobes glabrous

without, anthers reflexed between the corolla-lobes in flower,

and stigma longer; it contains the Asian species together with

J/", africana^ which is very closely allied to the Asian M. parvi-

folia.

The distribution of the genus Mitragyna is singularly diff*erent

from that of Uncaria—it stretches from New Guinea to the

"West Coast of Africa. The most Eastern species is M. speciosa,

found in Borneo, the Philippines, and New Guinea, M. diversi-

folia stretches from the Himalayas to the Philippines, Java, and

the Cocos Islands ; M. parvifolia occupies the Indian Peninsula

and Ceylon, and passes through Burmah to Cochin China.

M. africana stretches across Africa north of the Equator.

M. tubuJosa^ which is a very distinct species, is found in Ceylon

and in Southern India. The true African species M. macro-

pTiylla and M. ruhrostipiilacea are quite difl*erent from the Asian

species, and must have been separated from them for along time.

The genera Anthocephalus and SarcocepJialus together form a

group distinguished at once by the spindle-shaped stigma, and

by the seeds, though often flattened, not being produced or

winged. The peduncles are always solitary and terminal,

except in 8. JungTiuhnii, in which they may be ternate or some-

times axillary ; they are jointed below the middle, and the bracts

are small and functionless.

In AntTiocepJialuSy though the flowers are crowded, the ovaries

are not united, or at any rate they are very readily separable

;

whilst in SarcocepTialus they are so inseparably united as to

appear to be imbedded in the receptacle. In both species of

AnthocepTialus and in SarcocepTialus esculentus^ the African

species, the placentas are linear and centrally attached as in

Uncaria-^ but though in the upper part the ovules imbricate

upwards, in the lower part the ovules imbricate downwards, and

the seeds are not flattened or produced. In AnthocepTialus

indicus the upper part of each placenta is bifid, each arm entering
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one of four hard, white, nut-like bodies, which are hollow from

below and occupy the top of the ovary in fruit. Nauclea macro-

pTiylla of Boxburgh is closely allied to it, though the placenta

is not bifid above, nor are the nut-like bodies present ; it is not t

a Nauclea as the genus is now known and must be classed with m

Anthocephalus. The large stipules enfolding the bud dis- ^
tinguish at once both species of Anthocephalus from any other

species of the Tribe-

All the species of SarcocepTialus have large arils to the seeds.

The African species is usually placed in a separate section on

account of the deciduous tips to the calyx-lobes; but the Asian

S. cordatus has very similar tips, which, though not quite so

caducous, do for the most part fall away. The really distinctive

character of the African species is that the placentas are cen-

trally attached and the seeds are ovoid and superposed ; whilst

in the Asian species the placentas are pendulous and the seeds

are irregularly flattened and all imbricate downwards, though in

S. cordatus there seems to be some variation. The Asian species

fall into two sections—those in which the stipules are inter-

petiolar and deciduous, and those in which the stipules are

amplexicaul and persistent. The latter section includes only

two species. In the ' Flora of British India ' they are left under

Nauclea\ but they must be placed under SarcocepJialus on

account of the spindle-shaped stigma, the united ovaries, and

the character of the seeds; in the persistent stipules they

resemble S. esculentuSy and in the large hairy persistent calyx-

lobes they resemble AntJiocepTialus*

The former section consists of species which exhibit local

differences and often graduate into one another, and in order to

avoid confusing the synonymy I shall follow Miquel as cloirielyas

I can. I divide the section into two : in the one I place plants

allied to S. cordatus^ with large leaves and stipules, approaching

S. esculentus in habit ; and in the other I place plants allied to

S.suhditusj with smaller leaves and stipules, and approaching the
genus Nauclea in their habit.

The distribution of the genera Anthocephalus and Sarco-

cephalus is singularly like that of Mitragyna, for they too stretch

from New Guinea to the West Coast of Africa. This, on
account of the peculiar structure of the stigma in either case, is

somewhat remarkable. Anthocephalus macrophyllus is from the
Moluccas ; Anthocephalus indicus from India and Western
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of the Equator; Sarcocephalus missionis occupies India; and
SarcocepJialus Maingayi occupies Borneo and Malpina. Sarco-

cephalus cordatus has a peculiar distribution. It is found in

Ceylon, but not in India; it is common in the forests of Burmah
in two forms—the one glabrous and the other pubescent ; but
I have seen no Merg
from Borneo, and only one doubtful specimen, not in flower,

from Sumatra. It occurs in Cochin China, in the Philippines,

and in Celebes; but in the latter islands it is always glabrous
and graduates into a much larger form, S. glaberrimus. In Java
it is common and probably always glabrous; specimens from
Ceylon, Burmah, and Java can generally be distinguished from
one another, occasionally the Javan specimens resemble those

from the Philippines. The species also occurs in Australia, and
the Australian specimens resemble the Javan ones, but the leaves

are more often longer and with more numerous nerves. In the

Moluccas and in New Guinea forms occur with la

14 pairs of nerves ; some of the Molucca specimen

and some pubescent.

The plants allied to >S'. sulditus are distributed all over
Malasia, and extend into Cochin China and New Guinea; they
exhibit local differences and do not fall readily into species.

Nau
Malayan

The genera CephalantTius, Adina, Nauclea, and Breonia
together have as wide a distribution as the Tribe, The genus
Breonia consists of several species from Madagascar. In the
Paris Herbarium there is a specimen labelled " Isle de France,
CommevBon^' and another labelled " Guiane frangaise ( ?

)."

Whilst, then, the occurrence of the genus in Mauritius is almost
certain, and in Africa must be considered doubtful, it is prob-
able that there are several unknown species still to be found
in Madagascar. Baillon wished to reduce the genus to Sarco-
cephalus on account of the ovaries being inseparably united.
But it is a natural genus ; it differs from Sarcocephalus in the
stigma, which is clavate and not spindle-shaped, in the peduncles,
which are not terminal but axillary and flattened as in many
kinds of iV^awc/ea, and in the bracts, which are seated near tL„
top of the peduncle and enclose the flower-head in bud. The
stipules, too, are subtriangular and more or less folded.
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The genus Nauclea is very abundant in Malasia, but, unlike

tbe genus Vncaria^ it is badly represented in Malpina and has

its chief development further East. It resembles the genus

SoTcocepTialus in that the peduncles are always simple and

terminal, though often ternate; it resembles Breonia in that the

peduncles are often flattened ; and it resembles Adina in the

seeds and manner of opening of the fruit : Adina is, however,

the only genus into which it graduates. The most typical are

the Malayan species : they have stout style and globose stigma,

anthers included, corolla-tube stout, calyx-lobes filiform, gene-

rally with thickened tips, and deciduous. The peduncles are

sometimes slender and flattened, sometimes terete and thicken

upwards, they are generally jointed just below the flower-head,

and the bracts are generally large, though caducous. The
stipules are flat and entire. Bracteoles are absent or stiff and

glabrous. Looking to the South-east, two peculiar species are

found in New Gruinea, and one, N. Forsterii, is found in many
of the South Sea Islands ; this species has large villous clavnte

calyx-lobes. Looting to the North, two species with typical

Malayan characters reach Cochin China ; but the species of

Nauclea which are found in India and two of those which are

found in the Philippines depart from the typical Malayan form
and approach Adina. Iq these Indian species the peduncles

are jointed in the middle and the bracts are small, and bracteoles

are always present, though they are stiff" and glabrous, and quite

diflTerent from the bracteoles of Adina. Two of these species

were placed under Adina by Sir Joseph Hooker, and one of

tliem was placed under Adina by Vidal ; but they must all go
together, and they go better with Nauclea than with Adina.
They have the stout style and globose stigma, they have the

included anthers and the deciduous calyx-lobes, and they have
the simple terminal peduncles. Nauclea sessilifolia, stretching
from the north of India to Cochin China, is a very peculiar
form. Nauclea GriffitUi is very close indeed to Nauclea pur-
purea—^q one occupies the North of India, the other the
Peninsula. Nauclea zeylanica diff'ers from all the other species
in having only one ovule in each cell and its calyx-lobes seem to
be persistent

; I have not seen its fruit. Thus the genus Nauclea
resembles the genus TJncaria in undergoing a great change in
passing^ from Malasia to India. There is also a similar change
in passing to the South-eastern portion of the continent, for

.§?^
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Nauclea is there replaced by Adina; and the changes from

Nauclea to Adina are in some respects curiously analogous to

the changes from the Malayan species of Vncaria to the xisian

species with sessile fruit and filiform bracteoles.

The branches of several species of Nauclea present hollow

swellings for the use of ants. One of these species, Nauclea

strigosa, Korth., differs from all other species in having the

calyx-tubes united ; but the superior portion of the calyx-tube

does not thicken in the s:ime way as it does in Sarcocephahts,

and the fruit, instead of showing a number of depressions with

dividing ridges, shows a number of conical elevations. The

seeds are nearly as in other species of Nauclea ; but the cocci

cannot separate and fall away, and the endocarp becomes

thickened and pith-like towards the top of the cell.

Although the falling of the calyx-lobes is often associated

with the inability of tlie growing corollas to pass their crowded

tips, yet in Nauclea Chalmerdi the tips are subulate and not at

all dilated, and they are said to be deciduous. 8arcoceplialu8 is

the only otlier genus in which deciduous calyx-lobes occur.

The genus Adina stretches from the North of India to Japan :

one species descends the Peninsula of India and crosses to

Ceylon; another species descends the Malay Peninsula and

reaches Java ; there is also a peculiar species in Malpina and

another in the Philippines. The genus Adina is remarkable

for the difference of inflorescence in the different species. There
is only one, however, with simple terminal peduncles. The
genus approaches both Nauclea and. Cephalanthus in character.

It differs from Nauclea not only by the filiform interfloral

bracteoles, but also in the slender style with small clavate

stigma, the anthers not included but seated on the mouth of

the corolla-tube, the persistent calyx-lobes, and also iu the

bracts being small and not seated just below the flower-head.

The African &pecies AUna microcepliala differs from the others

in having its leaves ternately whorled ; I have not seen the

fruit, it may perhaps be indehiscent. The ovules are only three
or four in each cell, and in this respect, as well as in the

character of the pedunclee and bracts, it has a resemblance to

Breonia, The specimens which I have included under Adina
microcepTiala present great differences in the length of the leaves

and of the calyx-lobes.

The genus Cephalanthus is closely allied to Adina ; it differs

WNX. JOUBN.—BOTANI, VOL. XXXIII. C
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only in baying but one ovule in each cell of the ovary, and in

the fruit being indehiscent. Although the genus consists of

but few species it has a wide distribution. The first section of the

genus consists of a few species allied to CephalantJius occidentalism

Linn. This species stretches from Mexico and the West Indies to

California and Canada, it is found also in Cochin China and

Assam ; it exhibits a great deal of variation, being sometimes

glabrous and sometimes very hairy. The species allied to it are

found growing within its area. The second section of the genus

consists of two species found in Peru ; they are almost identical

except in the size of the flowers, and may be dimorphic forms of

tbe same species. The third section of the genus consists of a

single species found in South Africa. If the fruit of Adina

microcephala is indehiscent, it would perhaps be more natural

to class it under CepJialanthus. Cephalantlius is usually said to

enter Malasia ; but the evidence for this seems to rest entirely

on a single plant, the CepliaJanthtis aralioides^ Moritx (Zolh'nger,

no. 1509), found near Tjikoyam in Java, on Aug. 21at, 1843.

The plant was in bud only ; it was dealt with several times by

Miquel, who finally (Ann. Mus. Bot. Lugd.-Bat. iv. 183) con-

eluded that it was Adina polycephala^ and it has since been 1

quoted as a synonym for both Adina polycephala and Cepha-

lanthus naucleoides. There is a specimen iu the British Museum

:

it may very well be Adina polycephala^ but it is not a Cepha-

lanthus.

If we compare the genus Uncaria with the genera Ce^Jia-

Na Each

Malasi

and Africa, and in each there is discontinuity between the

Asian and African forms. Adina microcephala is analogous to

Uncaria africana in its wide distribution and variation; both

vary very consideraby, but in both their subdivision into distinct

species does not seem justified. There is no Uncaria to corre-

spond to Cephalanthus natalensis, nor to the Indian species of

Nauclea ; but the development of the genus Nauclea in Malasia

dosely corresponds with the development of the genus Uncaria
in that region, excepting that its headquarters are not in

Malpina but further East. The most curious analogy is, how-
ever, in South-eastern Asia, where Adina corresponds with the

species of Uncaria which have sessile fruit and exactly similar
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bracteoles. The analogy between Cephalanthus and the American

species of Uncaria is not, however, good. Whether the analogy

between these two groups of plants is accidental, or whether

they both bear similar witness to similar past conditions, I will

not venture to guess.

The species of Uncaria^ at any rate, bear the clearest witness

Mai pi not an Asian flora. If

we except Sarcocephalus cordatus^^ which has an unusual dis-

tribution, and AnthocepTialus indicus^ which is often cultivated,

we find in Malpina 21 species of the Tribe : of these, three belong

to Sarcocephalus and are strictly Malayan, though one of them
passes from the Philippines to Cochin China ; three more belong

Nauclea

Malayan

Mitragyna

Philippines ; the other 14 all belong to the genus Uncaria and
are all Malayan, not one is Asian. It is true that Uncaria

pedicellata extends to Pegu and to Cochin China, and that

Uncaria ferrea extends to Mergui, but these are dominant
Malayan forms which have over.stepped their boundaries. It is

true also that Uncaria ovata has been recorded from Silhet, but
this is probably an error. Probably Uncaria lanosa, Uncaria
trinervis, and Uncaria jasminijlora are peculiar to Malpina; the

other 11 species are all found at least in either Borneo or

Sumatra. Thus out of the 21 species, four maybe peculiar, two
are common to Asia and Malasia, tlie remaiuino: fifteen areo
found in other parts of Malasia and, with one exception, are

not known to reach even as far north as Burmah.
If we examine the species found in Borneo we find that they

number 28: of these only three reach Asia

—

AntJiocephalus

indicusy which is cultivated, Nauclea synhoryncsj which crosses

to Cambodia, and Uncaria pedicellata^ which reaches Burmah
and Cochin China. Of these 28 species, 5 only are peculiar to

the island, 18 are found in Malpina or Sumatra, 9 are found in

Java, and 8 in the Philippines; 13 being found in either Java
or the Philippines, and of these 13, 9 are amongst the 18 found
in Malpina and Sumatra.

Of the 28 species, one is AnthocepTialus, five Sarcocephalus^

SIX Nauclea^ one Mitrarjyna^ fifteen Uncaria ; so that all the
genera, excepting Adina, are as well represented in Borneo as

c2
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in Malpina. Neither of the two species which extend from

Asia into the Malay Peninsula reach Borneo, though they both

reach Java.

Notwithstanding that tlie genus Uncaria is so widely dis-

tributed, nearly half of its species grow in Borneo
;
yet whilst

Nauclea is a peculiarly Malayan genus nearly a fifth only of

its species grow in Borneo. The reason seems to be that the

headquarters of the genus Uncaria are in AVestern Malasia,

Na
Mai

Malay
pelago might be expected to give evidence as to the value of

isolation in the formation and limitation of specific differences

;

but so far as AVestern Malasia is concerned specific limits seem

to take almost no account of the seas which separate Borneo,

Sumatra, and Malpina. In Eastern Malasia it is probable that

specific limits will be found to agree better with the position

of the sea, but the islands there have been isolated for a much
longer time.
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NAUCLEEtE
Elores numerosi, in receptaculum spliaricum densissime com-

pacti, sessiles vel pedicellati, bracteolati vel ebracteolati. Oalycis
tubi pars iuferior ovario adhaerens, superior ab ovario libera,
truncata vel lobata ; lobi varii, ssepissime quinque, raro quatuor,
yalvati vel imbricati, caduci vel persistentes. Corolla anguste
mfundibularis

; tubus elongatus ; lobi breves imbricati vel val-
vati. Stamina ore vel fauce coroUae ineerta ; filamenta brevia.
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Stylus longe exsertus ; stigma capitatum, integrum vel bilobatum.

Ovarium biloculare; placentae liiieares, ab apice loculorum pen-

dulse, vel medio scpto affixse. Ovula solitaria vel numei^osa, ssepe

complanata, sursum vel deorsum imbricata. Semiiia minuta,

albuminosa, ssepissime complanata, ssepe alata.

Frutices vel arbores. Folia opposita vel verticillata, integra.

Stipulae integrse vel bifida?, sa^pissime interpetiolares caduca),

rarius iutrapetiolares subpersistentes. Capitula pedunculata

;

pedunculi terminales vel axillares, golitarii vel terni, simplices vel

racemosi. Bracteie ^a^pif^sime quatuor, caducae, in apice medio

vel basi pedunculi sita?, duse folia, duse stipulas &imulantes.

& Mai

prse^ertim numerosae.

Conspectus Generum,

Subtribus 1. Anthocephaltd.e.

Pedunculi simplices, saepi^sime terminales solitarii, prope vel

infra medium bracteati, Corollae lobi imbricati. Stigma fusi-

forme. Semina non alata ; testa Crustacea.

Calycum tubi non concreti 1. AntlwcepTialus.

Calycum tubi arete coucreti 2, Sarcoccphalus.

Subtribus 2. CEPHALANTHIDiE.

Pedunculi varii. Corollae lobi imbricati. Stigma clavatum

vel globosum. Placentae pendulae. Ovula pendula.

Fructns iudehiscens. Semina nou alata.

Calycum tubi arete concreti 3. Brconia,

Calycum tubi non concreti 4. Cephalanthus.

Pructus dehisceus. Semina alata.

Pedunculi axillares vel racemosi 5. Adina.

Pedunculi terminales simplices 6. Nauclea.

Subtribus 3. Mitragyne^.

Bracteae sub apice pedunculi magnae. Corollae lobi valvati.

Stigma mitriforme. Placentae pendulae. Ovula sursum imbri-

eata. Semina ovata, complanata. Endocarpium coriaceum, a

tnbo calycis separans.

Bracteolae numerosae, paleaceae 7. Mitragyna.

Subtribus 4. TjNCARi-aJ.

Pedunculi saepis.sime simplices, axillares, solitarii, saepe in

cirrhos uncinates ateriles mutati. Corollas lobi imbricati. Pla-

centae medio septo affixae. Ovula numerosa, sursum imbricata.
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Semina filiformia. Endocarpium coriaceum, a tubo calycis

separans.

Erutices scandentes 8. Uncaria.

Genus dubiae aflSnitatis 9. Parace^haelis.

I. Akthocephalus.

p. 154.

phalus, A. mch. (1834), in Mem. Soc. Rist. Nat. Paris,
Korth. Ohs. Naucl. Ind. p. 20, et Verh. Nat. Gesch.

Nat. Hist Kurz
Fl. ii. p. 63.

Nauclea, Linn., Boxh. et auct. pro parte.

Synopsis Specierum.
Folia petfolata i • 7.

T7. T .,. -i- tndtcus.
Eolia sessilia

2. macropTiyllus.

1. Anthocephalus indicus, a. Bich.
Arbor 60 metr. Internodia 1-2 «.. rolia2dm. longn, 1 drr..

ata, e hpl.co-lanceolata vel ovata, apice acuta, supra kbra,

tZ^TV:\'fr'''''''^
lO-14-nervia, .ervis 'trauLrsI^

4 cra'urtT T" 'f'
"^''"™ ^^^«^' ^^^-"- -P^^ula

9 rxn' b 7' " ' n'r^^' '

^^^"S""*^ ^^^^- ^-°"- tubus
9 rr^in.

,
lobi hneares. Calycis lobi 3 mm. Ovarium inferne

•^

(Typus^. indicus.)
ĥ

Flores in capitulum globosum compact!, ebracteolati, calycibus
non concretis. Calycis tubus sublinearis, subglaber, parte
euperiore 2 mm. longa; lobi 5, oblongo-lineares, sparse hirsuti,

persistentes. Corolla tubuloso-iufundibularis, glabra; lobi 5,

imbricati. Stamina 5, ore corollae inserta ; anther* lineares, ?

apiculatae, basi sagittatse. Stylus longe exsertus, stigmate fusi-

formi. Ovarium biloculare
;

placentae lineares, medio septo f

affix®. Ovula numerosa, superioraascendentia, inferiora descen-
dentia. Semina minuta, ellipsoidea; funiculus brevissimus

; J

testa submembranacea ; albumen carnosum. \

Arbores, raniulis crassiusculis teretibus. Folia opposita,
coriacea. Stipulae elongate, interpetiolares,amplectentes, caducs.
Pedunculi crassi, solitarii, terminales, infra medium bracteati

;

bractese parvae.

^

" "'.

m
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biloculare, superne 4-locellatum
; placentae superne bifidae, ramis

intra locellos ascendentibus. Fructus subcarnosus, locellis in

nuculas albas duras cavas mutatis.

—

A. indicus.K. Eicn. in Mem.
Soc. Hist. Nat, Paris, 1834, v. 237. A. morindcefoUus, Korth.
Verb. Nat. Gesch. p. 154, t. 48. A. ? Cadamba, Miq. Fl. Ind.

Bat. ii. 135; Bedd. FL Syl. 127, t. 35; Brand, For. Fl. 2G1.

Nauclea Cadamha^ Eoxb. Fl. Ind. ii. 512. Sarcoceplalus

Cadamha, Kurz, For. Fl. Burma, ii. 63; Wall. List, n. 6088
eicl. C.

Malasia.—Sumatra (Kortbals. n. ? ex Herb. Luod.-Bat.). Java
(Zollinger, n. 1045). Borneo. Malay Peninsula. New Guinea.

S.E. Asia.—Tonquin (Balansa, n. 2(380).

India. — Upper Assam (Jenkins, n. 494). Sikkim ; alt. 2000 ft.

(Hooker). Silhet (Wallich, n. G088). Darjeeling (Griffith, n. 2752).-

Moradabad (Thomson, n. 1410). Hort. Dacca (Hooker). Hort. Calc.

(Wallich, n. 6088). Cochin and Traiancore (?, n. 271). Ceylon
(Thwaites, n. 1659).— Generally cultivated.

Richard's synonymy is erroneous. Miquel'a description of Antho-
cephalus indicus is a description of Nauclea purpurea^ Roxb. Antho-
c^halus chinensis, Walp., is another error arising from Richard's erro-

neous synonymy. Nauclea morindcefolia, Blume, is distinct; its flowers
are still unknown, but its stipules are not those of Anthocephalus,
The fruits are certainly free, and Miquel so describes them. Kurz,

however, says, ''capsules connate into a fleshy spherical syncarp; " but
of Sarcocephalus cordatus he says "capsules somewhat fleshy, densely
packed into a syncarp, but hardly cohering." The first quotation certainly

applies to S. cordatus, and the second to A. indicus. Since the time of
Kurz^ Anthocephalus has been often erroneously credited with confluent
fruits. Trimen in his ' Handbook ' describes the fruits as capsular,
and says " capsule about J in., compressed, angular, closely packed, but
scarcely confluent." The New Guinea locality is given by Warburg in

Engl. Jahrb. xiii. 129. The figures of the stipules and of the ovary in

Beddome's * Flora Sylvatica,' t. 36, are incorrect.

Pi-ATB 4.-38. Stipules, nat. size. 39. Flower, nat. size. 40. Flower,
enlarged. 41. Calyxdobe. 42. Stigma. 43. Section of fruit.

Hav
Herb. Kew,. Mus

Folia 3 dm. longa, 2 dm. lata, ovata, apice obtusa, sessilia, basi

auriculis magnis caulem amplectentibus ornata, supra glabra,
infra pubescentia, 16-ncrvia. Stipulae 5 cm. Interuodia 2 cm.,
castanea, pubescentia. Pedunculi 8 em., cra^^si. Florum capitula

7 cm. Corollae tubus 1 cm., glaber, lobis oblongis. Stigma 5 mm.
AnthersB 2\ mm. Calyeis lobi 9 mm., birsuti, basi glandulis
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nigris instructi. Ovarium biloculare ;
placentae lineares, non

h\M^.—:^auclea m.acropliylla, Eoxb. PI. Ind. i. 511, et ed. Carey

& Wall. ii. 120.

Malasia.—Amboina (herbb. Blume, Calcutta).

This plant Avas introduced into the Calcutta Gardens in 1797. The

trees began to blossom in 1810; they were described in Roxburgh's

'Flora Indica.' Dr. King informs me that one tree is still alive^ but is

now a ruin ; its great stem is hollow and is the home of a colony of big

bees, who resent anybody going up to collect specimens.

Plate 4.-32. Stipule, nat. size. 33. Flower, nat. size. 34. Flower,

enlarged. 35. Caljx-lobes, enlarged. 36. Stigma. 37. Section of

ovarj.

II. Sarcocephaltjs.

(Typu« >S^. csculentus.)

Flores in capltulum globosum compacti, ebracteolati, calycibus

rcte concretis. Calycis lobi 4-5, persistentes vel caduci.

Corolla infundibulari-tubulosa, glabra ; lobi 4-5, imbricati,

glabri vel pubescentes. Stamina ore vel fauce corollae inserta,

antberis ovatis vel oblongis. Stylus longe exsertus, stigmate

fusiformL Ovarium biloculare
;
placentae pendula? ovulis deorsum

irabricatis, vel septo aduatse. Syncarpium globosum, ambitu

carnosum, loculorum parietibus tenuibus, septis membranaceis.

Semina ovoidea superposita, vel compressa deorsum imbricata,

non alata; funiculi fungosi; testa Crustacea; albumen car-

nosum.

Fruticesvel arbores. Polia petiolata. Stipula) interpetiolares

caducse, vel intrapetiolares persistentes. Peduuculi simplices,

sjepissime solitarii termiuales, infra medium bracteolati. Bracteae

par^se.

Sarcocephalus, Afzel ex B. Br. in TucTcey's Congo, App.
p. 467 (1818); Sahine, in Trans, Bart. Sac. v. 422 (1824); Mia.

/
Nat

Gesch, p. 151.

Nauclea, Zi7tn. Sp. PL ed. 2, i. 243, et auct.

CephaJina, Thonn. in Schumacher, Beshr, Guin. PI p. 105
(1827).

Sectio 1.

Synopsis Specierum.
V

-

Slipulse brevea, intrapetiolares, persistentes. Calycis lobi
parvi, subclavati, decidui. Placentae septo adnata ; ovula supe-
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riora sursum imbricata, inferiora deorsum imbricata. Semina

ovoidea superposita.

Folia s£epe cordata 1- esculentus.

Sectio 2.

Folia ?^pe cordata, Stipulye magnse, 2-3 cm., interpetiolares,

compianatee, caducre. Calycis lobi parvi, subclavati, decidui.

Stamina ore corollae inserta. Placentae pendulae ;
ovula deorsum

imbricata. Semina complanata, deorsum imbricata.

Folia 7-10-nervia 2. cordatus.

Folia 9-12-nervia 3. glaherrimus.

Folia 11-14-nervia 4. nndulatus.

Sectio 3.

Folia non cordata. StipuL^ 5-15 mm., ovatse, interpetiolares,

complanatse, caduca?. Stamina ore corollae affixa. Placentae

pendul^e; ovula deorsum imbricata. Semina complanata, deor-

sum imbricata.

Folia magis quam dimidio longiora quam

l^f,a 5. JungTiuhniu

Folia minus quam dimidio longiora quam

lata.

Florum capitulum 16 mm. diam.

Folia coriacea, glabra.

Petioli 5 mm 6. subditus.

Petioli 15 mm 7. mitragynus.

Folia pubescentia 8- dasgphgllus.

Folia chartacea 9* P<^r^^^^'

Florum capitulum 3 cm. diam.

Folia glabra 10- tenuijlorus.

Folia hirsuta H. hirsutus.

Sectio 4.
*

StipiilsB intrapetiolares, persistentea. Calycis lobi magtu,

clavati, hirsuti, per.siotentes. Stamina ore corollsD inserta.

Placentae pendulse. Semina irregulariter coinpresssa, deorsum

imbricata.

Stipulje 5 mm 12. viissionis.

StipuljB 15 mm 13- Maingayi.

1. Saecocephalus esculentus, Afzel. Typus (?)•

Arbor 12 m. Folia 14 cm. longa, 9 cm. lata, ovata, brevlter

acuminata, basi siepe cordata, coriacea, glabra vel subtus pubes-

centia, 6-8-nervia. Petioli 1-3 cm., glabri vel pube.sccntea.

Stipulae 4 mm., intrapetiolares, basi subcounatae, margiae hirsulae.
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Internodia glabra vel pubescentia. Pedunculi 13-30 mm., infra

medium bracteati. Bracteae parvae. Florum capitulum 4 cm.

CoroUse tubus 9 mm., glaber. Stamina fauce coroUse insertae

;

anthera) oblongae, in corollse tube inclusge. Siylus 19 mm,,

stigmate2 mm. Calycis tubipars superior 1 mm., intus hirsuta;

lobi ssepissime 4, 2| mm. longi, caduci, filiformes, superne diLi-

tati hir:>uti. Placentae elongatae septo adnatae, ovulis superiori-

bus sursum imbricatis, inferioribua deorsum imbricatis. Tructus

ill syncarpium rubrum, esculentum, connati, apice depresso-

excavati, Semina ovoidea, superposita.

—

S. esculentus, Afzel.

ex K. Br. in Tuckey's Congo, App. v. 467 ; Sabine, in Trans.

Hort. Soc. V. 422; Hiern, in Oliver, TL Trop. A r. iii. 39. >S'.

Busseggeri, Xotschy, ex Schweinf. Eeliq. Ivotsch. 49 ; Hiern, in

Oliver, PL Trop. Afr. iii. 39. S. sambucinus, K. Schum. in Engl,
et Prantl, Pflanzenf. Teil iv. Abt. 4 & 5, S. 59. Nauclea sambu-
cina, Winterbottom, Account of Sierra Leone, ii. 25. N. latifolia,

Smith, in Eees's Cyclop, xxiii. Cephalina esculenta, Schumacher,
Besekr. Guin. PI. p. 105.

Var. a. Eu-esculentus.

Folia 7-8-nervia. Petioli 10-15 mm. Internodia 2-5 cm.
Pedunculi 15 mm. Syncarpium majus (?). Nervi foliorum,
petioli, et pedunculi saepissime pubescentes.—West Africa.

Var. J. Russeggeri,

Folia 6-7-nervia. Petioli 15-30 mm. Internodia 5-10 cm.
Pedunculi 30 mm. Syncarpium minus (?). Nervi foliorum,
petioh, ramuli, et pedunculi saepissime glabri.—Central Africa.

Niger (Barter, n. 1244). Lagos (Miller,
West

p. 1.^2). Bagrao river (Manu, n. 801). Sierra Leone (Scott Elliot,
n. 5.57 and n. 4885), (Vogel, n. 172). Senegal (?). Gambia (Ozanne,

„f^^™\t^^^^^ C^^- *]-^thiopia (Kotschy, n. 511). Sources
of the ^ile (Madi Lurn, Speke & Grant n. C80j. Djur Land (Schwein-

Tl' "•.^.?^' "• '-''^ "• ^'^'' °- l^'-*^^- ^^^^^"-"^ Land Schwein-
furth, n. S746). ^

The bark of this plant is used by natives for medicine
; it ha^ been

recommended for indigestion, and said to have an action similar to that
of cocame. The fruit is edible. The plant is said sometimes to climb,

5: W r":! '^ "?f^^^^ ^-^^^"^' for under the name of "%- it

f.
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i

2. Sabcocephalus cordatus, Miq. Typus (?).

Arbor. Eamuli pallidi. Folia maxime varia, 14 cm. lon2:a,

10 cm. lata, ovata, tasi saepe cordata, aliquanto in petiolum

decurrentia, apice obtusa, glabra vel subtus pubescentia, 7-10-

nervia. Petioli 25 mm. StipuIsD 2 cm., oblongse vel ovatse.

Pedunculi solitarii, 3 cm., infra medium bracteati. Bracteae

parvaD, 3 mm. Florum capitula 3 cm., odorata, alba, flavescentia.

CorollaB tubus 7 mm. ; lobi 4-5, glabri. Stamina ore corollae

inserta ; antberse obscure apiculatse, usque ad medios lobos

attingentes. Stylus 16 mm. Calycis tubi pars superior 2 mm.

;

lobi 1 mm. longi, subclavati, subglabri, saepissime decidui. Syn-

carpium 25 mm., esculeatum, apice depresso-excavatum ; semina

irregulariter complanata, deorsum imbricata. Placentae pendulye.

Arilli flavi, magni.

—

S. cordatus^ Miq. Fl.lud. Bat. ii. 133 ; Bedd.

Fl. Sylv. t. 318 ; Kurz, For. Fl. Burma, ii. 63 ; Hook. f. Fl.

Brit. lud. iii. 22. 8. Morsfieldii^ Miq. loc. cit. 134. Cephalan-

thus orientalis, Linn. Sp. Pi. ed. 1, 95. NaucJea orientalis,

Linn. Sp. PI. ed. 2, 243. -ZV^. cordata, Eoxb. Fl. Ind. i. 509.

N. coadunata^ Eoxb. in Herb. ; Smith, in Eees's Cyclop. N. Box-

lurghii, G. Don, Gen. Syst. iii. 467. N. Wallichiana, E. Br. in

Wall. Li^t, n. 6098. N. parvifolia, Wall. List, n. 6093. N. undu-

lata, Wall. List, n. 6094. N. macrophylla.Blnme, Bijdr. p. 1010.

-tV'. grandifoliay DC. Prodr. iv. 345. Flatanocarpum cordatum,

Korth. Obs. Naucl. Ind. 16.

Var. a. Folia glabra.

Var. h. Folia subtus pubescentia. Stipulae et pedunculi pu-

bescentes.

Malasia.—Java (Blume, n. ?), (Miquel, n. ?). Celebes (Riedel, n. ?).

Philippines (Vidal, n. 1479 & n. 2954), (Cumniing, n. 1245 & n. 1550).

Australia,—Queensland (F. v. Mueller^ n. ?). Victoria River (F. v.

Mueller, n. ?).

S.E. Asia.— Cochin China (Pierre, n. 3163). Macao (Ilance ex

Hort.).

India.— Mergui (Griffith, n. 1146). Burinah (Griffith, n. 2754).

Hort. Calc. (Griffith, n. 2749), (Wallich, n. 6094). Ceylon (Walker
n.P), (Walker, n. 155), (Thwaites, n. 1658).

Kurz says that in Burinah the tree sheds its leaves in the hot season

and flowers in May, and that the wood is soft and soon decays. Its dis-

tribution is very peculiar. It is found in Ceylon, but not in India ;
it is

common in the forests of Burmah in the glabrous and in the pubescent

form
; but I have seen no specimen from the Malay Peninsula south of
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Mergui, nor from BorneOj and only one doubtful specimen not in flower

from Sumatra. It occurs in Cochin China^ in the Philipinnea, in Celebes,

and in Java ; hut from these islands I have seen only glabrous specimens.

In the Philippines the specimens have very coriaceous stipules, and gra-

duate into the much larger form described asS. glaberrimus. The Javan

specimens can usually be distinguished from both the Ceylon and the

Burmah specimens, but they are very variable : occasionally they re-

semble the Philippine specimens and have very coriaceous stipules ; more

often they approach the Australian forms, which often have longer leaves

from 9-11-nerved. In the Moluccas and New Guinea the species seems

to be replaced by the forms described under S, midulatus. The sub-

division into species of the section of the genus to which S, cordatus

belongs is indeed not yet altogether satisfactory. I have therefore tried

to follow Miqueh

In respect of the ovaries there seems to be some variation. Beddome

(Fl, SyL t. 318) says that *' when the fruit is ripe the upper seeds

become erect," probably he meant to say that in some fully lipe specimens

he found the upper seeds erect, as in S, esculentus and AnthoccpJialus.

Bentham (Fl. Austral, iii, p. 40:2) describes the seeds of & cordatus as

solitary or two superposed. In one Australian specimen w^hich I examined

there were several pendulous seeds imbricating downwards ; it might be

easy for these to be reduced by abortion, but if they ever become super-

posed as in S. esculentus the fact would be interesting. Roxburgh says

that the placenta is attached to the partition a little abc^ve its middle,

that the ovules are numerous and imbricated, but that most of them
abort, and there are only a few oblong imbricated seeds.

Mi
Herb

'ir.

^

Tolia 35 cm. longn, 24 cm. lata, ovata, apice obtusa, basi

cordata, glabra, maxime coriacea, 10-12-nervia, nervia latis.

Petioli 23 mm. Stipulse 35 mm., ovat», vulde coriace®. Ped-
unciili 4 em., crassi. Capitula (siue corollis) 25 mm. Calycis
tubi pars superior cum lobis 4 mm. \onga.—S. glalerrimus, Miq.
Fl. Ind. But. ii. p. 133. Nauclea glaherrima, DC. Prod. iv. 344.

Malasia.-Celebes (Teysmann, n. ?). TLilippines (Yidal, n. 2967).
'

The extreme specimens of this form are very dilFerent from the Ceylon
forms of S. cordatus

; but it seems likely that almost all the intermediate
forms cau be found in the Philifpine Islands. I have not seen the type
specimen, which is in Herb. Haenke.

4. Saecocephalus undulatus, Miq.
Folia 3 dm. loiiga, 22 cm. lata, ovata, apice obtusa vel breviter

acummata, basi aiiiiuanto in petioluui decurrentia, uudulata,
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glabra vel pubcscentia, 14-nervia. Petioli 25 min. Stipulse

niagnse, submembranaceae, 3-4 cm. longa?. Pedunculi 25-40 mm.
Capitula (sine corollis) 1 cm. CoroUae tubus 7 mm. Stylus

14 mm. Calyci^ pars superior cum lobis 3 mm. longa.

—

S. tinJu-

latus^ Miq. Fl. Ind. Bat. ii. 133. S. bicruensis, Miq. Ann. Mua.

Bot. Lugd.-Bat. iv. 180. S. cordafus, K. Solium, et Hollr. Fl.

Kaiser. Willi, 127. Nauclea iindulata^ Roxb. Fl. lud. ii. 117, et

i. 508. N. stipulacea, Wall. List, n. 6090.

Var. a. glabra, Folia petioli pedunculi glabri.

Var. h. huruensis. Folia subtus pubesceutia.

Malasia.—Ex Hort. Calc. (Roxburgh, n. ?). Ceram (De Vriese).

Boeroe
;
(De Vriese).

New Guinea.—Kaiser Wilh. Laud (Hellwigj n. 187), (IloUrung,

n. 255 & n. 811).

S, bnruensis^ Miq., appears to differ from S. undulqtus only in being

pubescent. Tlie form found in New Guinea may be distinct, the leaves

are sometimes sharply but shortly acuminate ; it is, however, closer to

S, undulatus than to S. cordattts. At the end of the last century this

species was planted in the Calcutta Gardens : at various times since then,

what appears to be a pubescent form of S, cordatiis has been distributed

to Herbaria as Nauclea undulatus, Roxb. ; one of these is Wall. List,

n. 6094, Nauclea stipnlacea, Wall. List, n. GOOD, may be N, undnlata,

Roxb. ; but it does not quite agree with Miquel's specimens of

S. undulatus.

5. Saucocephalus Junghuhnii, Miq,

Typus in Herb. Leiden.

Folia magis quara dimidio longiora quam lata, 12 cm. longa,

7 cm. lata, ovata, vel obovato-lanceolata, breviter acuminata,

coriacea, glabra, nervia 7-8 subtus prominentibus. Petioli 15 mm.

Stipulae 8-15 mm. Ramuli crassiusculi. Pedunculi longitudine

varia, pubescentes, solitarii v. ternati. Bractea? 3 mm., saepe

connatse, infra medium pedunculi sitae, Florum capitulum 18 mm.

Corollse tubus 5 mm. ; lobi 4-5. Autherae breves, ad medios

lobos non attingentes. Stylus 7 mm. Calycis lobi brevissimi.

Fructus in syncarpium 2 cm. diam. coiinati, depressionibua

cupularibus, jugis obtusis.

—

S.JungJiultniiy Miq. Fl. Ind. Bat. ii.

133; Hook. f. Fl. Brit. Ind. iii. 23.

Var. a. Pedunculi solitarii.

Var. J, Pedunculi ssepissime ternati.

Malasia.—Malacca (Griffith, n. 2772), (Main^ray, n. 169^, n. 2C30).

Penang (Curtis, n. 803). Borneo ; Sarawak (Beccari, n. 1430, n. 2G83,
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n. 3200). Sumatra; Padang (Beccari, n. 890). Philippines j
Luzon

(Vidal, n. 797).

S.E. Asia.—Cambodia (Pierre, n. 605).

This species presents much variation, and the limits between it and

allied species are not yet satisfactorily dehnei ; so that here again I have

endeavoured to follow Miq^uel. His type specimens are from Sumatra;

the peduncles are soUtary. The specimens from the Malay Peninsula

which Sir Joseph Hooker put into this species seem to differ little from

the Sumatran specimens excepting that the peduncles are almost always

ternate. Bornean specimens collected by Beccari have solitary peduncles

and a somewhat more robust habit. In Sumatra, Borneo, and the Malay

Peninsula the specimens of S. subditus are readily separable on account

of their narrower, less coriaceous leaves, and the ridges on the syncarpium

being more irregular and sharper ; but the specimens of S. suhditas from

Java which I have seen seem intermediate in their characters. Specimens

from the Philippines, which are badly preserved, show that there is a

form there which may belong to this species : some of its peduncles are

axillary. Specimens from Cambodia also exist which may belong to this

species. In Ceram it is represented by S, mitragynuSy and in New Guinea

by S, tenuiflorus.

6, Mx
Herb

Arbor parva. "Ramuli tenues. Polfa 9-16 cm. longa, 4-8 cm.

lata, elliptica, acuminata, glabra, 7-nervia. Petioli 5 mm.,

tenues. Stipulse 5 mm., ovatse. Pedunculi solitarii, 25 mm.,

tenues, pubescentes, ad medium vel infra medium bracteati

;

bractese 2 mm. Florum capitulum 20 mm. Corollae tubus

5 mm.
; lobi extra hirsuti. Antherae breves, usque ad medics

lobos attingentes. Stylus 8 mm. Calycis lobi brevissimi, pu-
bescentes. Syncarpium 2 cm., depresaionibus cupularibus, jugis

acutis erosis. Semina nigra, irregulariter compressa, deorsum
imbricata.— ^. subditus, Miq. Fl. Ind. Bat. ii. 133; Hook. f. Fl.

Brit. Iiid. ii. 22. Flatanocarpum subditum, Korth. Verb, Nat.
G-esch. p. 133, t. 32.

Malasia.—Malacca (Griffith, nn. 2770, 2771). Borneo: Banjer-
massin (Motley, n. 677); Sarawak (Haviland, n. 710); incert. loc.

(Korthals, n. ?), (Teysmann, n. 11581). Sumatra; Palambang (Miquel,
n. ?). Java (Teysmann).

Most of the specimens of this species seem to agree together ; Teysmann,
Borneo (ex Herb. Hort. Bot. Bog. n. 11581), has, however, much moie
elongate leaves measuring 12 by 4 cm., and the nerves in 9 pairs. The
Javan specimens, as aheady stated, have broader and more coriaceous
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leaves. Korthals figures the ovary with ovules imbricating upwards

;

I have dissected many dried specimens, and have never found anything

at all resembling his figure of the ovary.

7. SARCOCEPnALUS MITRAGYNTTS, Miq.

Tj/pus in Herb. Leiden.

Folia 15 cm. longa, 7 cm. lata, elliptica, apice breviter et

obtuse acuminata, basi attenuata, glabra, nervis 7, duobus infe-

rioribus obliquis. Petioli 15 mm. Pedunculi 4 cm., tenues,

superne pubescentes, solitarii. Florum capitulum 16 mm.

Stigma fusiforme, 1 mm. longum.

—

8. mitragymus^ Miq. Ann.

Mi3s. Bot. Lugd.-Bat. iv. 180.

Malasia.—Ceram.

This species is closely allied to S. subditm, and is distinguished chiefly

by the longer petioles and peduncles.

8. Sahcocepiialus dastphtllus, Miq.

Typusi?).

Folia 8 cm. longa, 4 cm. lata, ovato-elliptica, obtuse acuminata,

subtus pubescentia, 7-nervia. Petioli 6 mm., pubescentes.

Ramuli tenues, pubescentes. Pedunculi solitarii, pubescentes,

tenues, infra medium bracteati. Syncarpium 18 mm., depres-

sionibus cupukribus, jugis acutis erosis.

—

S. dasypTiyllus^ Miq.

Fl. Ind. Bat. ii. 133.

Malasia.—Sumatra ; Lampong (Teysmann, ex herb. Miquel).

I have seen but one specimen of this, in fruit.

9. SAKCOCEPnALUS PAETUS, n. sp.

Typi (Havilandy 1892) in Herb. Kew. etc*

Eamuli tenues, pubescentes. Folia 1 dm. locga, 3 cm. lata,

anguste elliptica, apice longe et acute acuminata, basi attenuata,

chartacea, glabra, in plantis exsiccatis umbrina, 5-nervia. Petioli

8 mm., pubescentes. Stipulse 2 mm., ovatse, caducse. Pedunculi

solitarii, terminales, 15 mm., tenues, pubescentes, ad medium vel

infra medium bracteati ; bractese 4 mm. Capitulum 16 mm.

Corollse tubus 4 mm. ; lobi 4, intus sparse birsuti. Antherae

breves, cordatse, ad medios lobos attingentes. Stylus 6 mm.,

stigmata subovoideo. Calycis lobi breves, pubescentes. Syn-

carpium 8 mm., subleve. Semina in loculis 4-5, deorsura

imbricata, irregulariter coaiplanata ; testa nigra, Crustacea, arillo

magno.

Malasia.—Borneo ; Lundu (Haviland, n. 1519).
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Folia 7 cm. longa, 3 cm. lata, obovata v. oblanceolata, apice

rotundata vel abrupte acuminata, basi attenuata, subcoriacea,

glabra, 6-7-nervia. Petioli 1 em. Stipulse 6 mm, Hamuli tenues,

juniores obtuse angulati. Peduneuli tenuissimi, 4-5 mm., glabri,

prope ad medium bracteati. Florum capitiilum 3 cm. Corollae

tubus 1 cm., tenulsslmua ; lobi glabri. Anther® ovatse. Stylus

14 mm. Calycis lobi 1 mm., subspathiilati.— aS. suhditus, K.

Schum. et Hollr. PI. K. Wilhelmsland [1880], p. 127.

New Guinea.—Kaiser Willielmsland (Hollrung, n. 829).

11. Saecocephalus niRSUTTJs, n. sp.

Typus {Haviland n. 3406) in Kerb. Kew.

Internodia 25-40 mm., sjepe pubescentes. Folia 12 cm. longa,

5 cm. lata, elliptica, apice longe acuminata, basi subrotundata,

Bubmembranacea, supra glabra, sublus hirsuta, 7-8-nervia.

Petioli 5 mm., birauti. Stipulse 1 cm. Pedunculi solitarii

2 cm., hirsuti, infra medium bracteati; bractese 5 mm. Capi-

tulum 3 cm. Corollae tubus 6 mm. ; lobi 4 v. 5, glabri. Antberae

ovatse. Stylus 15 mm. Calycis tubi pars superior hirsuta,

obscure lobata. Ovula complanata, deorsum imbricata.

MAI.ASIA.—Borneo ; Saxibas (Haviland, nn. 1568, 3406).

12. Saecocephalus missionis, Sav.
Folia 14 cm. longa, 5 cm. lata, elliptico-lanceolata, obtusa,

fcbquanto in petiolum decurrentia, submernbranacea, glabra, in

plantis exsiccatis fuliginea, 12-nervia. Petioli 1 cm. Stipulae

intrapetiolares, subpersistentes, subtriangulares, 5 mm. longae.

Pedunculi solitarii, 25 mm., infra medium bracteati, bracteis

basalibus additis. Bractese 3 mm., connatae, supersistentes.
i

Capitulum (sine corollis) 25 mm. Corolla flavae ; tubus 7 mm.

;

lobi extra et intus hirsuti. Antherae lauceolatae, apiculatae,

medios lobos excedentes. Stylus 15 mm., stigmate fusiformi.

Calyx albo-tomentosus ; tubi pars superior 2 mm.; lobi 2 mm.,

persistentes, oblongi, subclavati. Fructus in syncarpium eonnati.

Semina irregulariter complanata, deorsum imbricata ;
testa

nigra Crustacea, arillo magno.—iVawcZea missionis, A^^ight &
Arn. Prod. 392 ; Hook. f. Fl. Brit. Ind. iii. 27. JST. elliptica,

Dalz. & Gibs. Bomb. Fl. 118. If. oblongata, Miq. in Herb.
Hoheaack. n. 717, ex Hook. f. Fl. Brit. Ind. ; i^. orientalis, Linn.

Sp. PI. ed. 2, 243 pro parte. Cephalanthm orientalis, Linn.

^.
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Sp. PL ed. 2. 95 pro parte. Katu Tsiaca^ Elieede, Hort. Malab.

iii. p. 29, t. 33.

India.—N. Kanara (Talbot, n.?). Malabar (?). Quilon (Wight,

Kew Distr. n. 1300). Peninsula (Dalzell, n. ?).

A tree growing on the banks of streams.

13. Sarcocephalus Maixgati, Hav.

Typus {Maingay^ Keio Distr. n. 823).

Polia 14 cm. longa, 7 cm. lata, obovato-elliptica, apice breviter

abrupte acuminata, basi attenuata, subcoriacea, supra glabra,

subtus pubescentia, 10-14-nervia. Petioli 15 ram., complauati.

Stipulae intrapetiolares 10-14 mm., persistentes, basi connata).

Pedunculi 15 mm., supra medium bracteati ; bractea) pubesceutes.

Capitulum 3 cm. Corollae tubus 8 mm. ; lobi lauceolati, extra

et intus tomentosi. Antberse lanceolat?e apiculatse, medics lobos

excedentes. Stylus 13 mm., stigmate fusiformi. Calycis tubi

pars superior brevis ; lobi 4 mm., subclavati, tomento isabellineo.

Ovaria(?).

—

Nauclea JSlaingayi^ Hook. f. Fl. Brit. Ind. iii. 27.

Malasia.—Malacca (Maingay, n, 1288). Borneo: Sarawak (Beccari,

n. 681); loc. incert. (Teysmann).

This species is closely allied to S, missionis, I have not, however,

examined the ovaries, and all the specimens of fruit which I have seen

have had their interior eaten by insects. In this and the last species

the surface of the syncarpium is hidden by the persistent calyx-lobes.

Species a genere Sarcocephalo exclusce.

8. Bartlingii^ 'M.i(\.= Nauclea Bartlingii^ DC.

8. Cadambay ^nrz^ AntTiocepTialus indicus.

8, madagascariensisy Bixi\h = Breonia madagascariensis.

8. macrocepJiahis^ K. Schum.= (?) Nauclea strigosa.

8. gracilis^ K. Sebum.= (?) Nauclea gracilis.

8. Sichardiana, Bailh^Breonia Bicliardiana.

III. Bregma.

)

riores in capitulum globosum compacti, ebracteolati, caljcibus

arete concretis. Calycis lobi 5, crassi, obtusi, oclu-eoleuci,

pubescentes. Corolla infundibulari-tubulosa, glabra; lobi 5,

imbricati. Stamina ore corolloe inserta. Stylus longe exsertus,

stigmate clavato leviter bilobato. Ovarium biloculare ;
placentae

pendulse ; ovula in loculia 1-8, pendula. Fructus indehiscens

;

semina complanata, non alata.

LINN. JOUEN.—BOTANY D
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Arbores. PoUa opposita. Stipulse subtriangulares. Pedunculi

axillares, solitarii, supra medium bracteati. Bractese sape

connatcT, capitulum immaturum includentes.

Breonia, A. Bid. in Mem. Soc. Bist. Nat. Paris, v. (1834) 290.

Ceplialidium, A. BicTi. loc. cit.

Sarcoceplialus, Baill. Adans. xii. p. 311, partim.

2. Boivini.

Synopsis Specierum.

Folia subsessilia, nervis 12 1. madagascariensis.

Folia petiolata, nervis 9-11.

Folia 19 cm. longa, 10 cm. lata. Capitula

2 cm

Folia 17 cm. longa, 6 cm, lata. Capitula

12 mm 3. membranacea

Folia 14 cm, longa, 55 mm. lata. Capi-

tula 12 mm 4. stipulata.

Folia 15 cm. longa, 55 mm. lata. Capi-

tula 7 mm 5. mauritiana.

Folia 10 cm. longa, 5 cm. lata. Capitula

7 mm
Folia petiolata, neryis 7-8.

Folia 11 cm. longa, 9 cm. lata, petiolis

3 cm

Folia 11 cm. longa, 9 cm. lata, petiolis

15 mm
Folia 10 cm. longa, 3 cm. lata, apice

caudata

Folia 7 cm. longa, 4 cm. lata. Capitula

4 mm

6. HicTiardiana

7. longipetiolata.

8. coriacea.

9. cuspidata.

10. parvijlora

1. Breonia madagascariei^^sis, A. BicTi.

Typi in Serlh. Paris, et Kew.
Folia 45 cm. longa, 35 cm. lata, ol)ovata, coriacea, glabra,

12-nervia. Petioli brevissimi. Stipulae 4 era., carinatee. Eamuli
crassi, intemodiia brevibus. Pedunculi 16 cm., complanati, sub
apice bracteati. Bractese 3 cm., orbiculares, connatse, rostria

subulatis. Capitulum sine corollis 2 cm. Corolla tubi 9 mm.
Oyula in loculis 8.-5. madagascariensis, A. Rich, in Mem. Soc.

Hist. Nat. V, 290. Sarcocephalus madaqascariensis, Baill. Adans.
xii. 311.

Madagascab (Chapelier, n. ?).
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2. Breonia Boitini, n. sp.

T^pi {JBoivin, n. ?) in Herbb, Paris, et Kew,
Folia 19 cm. longa, 10 cm. lata, obovata, obscure apiculata,

basi attenuata, coriacea, glabra, nervis 8-10. Petioli 2 cm., crassi.

Stipulae 5 mm. Eamuli crassi, teretes, foliis in apice confertia.

Pedunculi 3 cm., in medio bracteati. Florum capitulum sine

coroUis 2 cm. Corollae tubi 9 mm., tenues; lobi iutus birsuti.
^

Madagascar.—Nossibe (Boivin, n, ?).

3. Breonia membranacba, n. sp.

Ti/pus in Herb. Paris*

Folia 17 cm. longa, 6 cm. lata, obovata, submembranacea,

glabra, nervis 10, pallidis, nervulis tenuibus. Petioli 5 mm.
Stipulse 11 mm. Eamuli avellanei, foliis in apice confertis.

Pedunculi 4 cm., graciles, sub apice bracteati. Bractese 4 mm.,

orbiculares, subacuminatse. Capitula post antbesin 12 mm.
Calycis tubi pars superior libera ; lobi 5, breves, obtusi.

Madagascar.
The leaves of this species are very distinct from those of other species.

I have seen none with the apex uninjured.

4. Breonia stipulata, n. sp.

Typus in Serb. Paris.

Arbor 7 metr. Folia 14 cm. longa, 55 mm. lata, elliptico-

oblonga acuminata, nervis 10-11, nervulis reticulatis conspicuis.

Petioli 15 mm. Stipulse 15 mm., acutae, plicatae. Pedunculi

6 cm., complanati, glabri, sub apice bracteati. Florum capitulum

sine coroUis 12 mm. Corollse tubus 8 mm. Syncarpium 25 mm.
Ovula in loculis tria. Semina saepe solitaria.

Madagascar (Perville, n. ?).

Growing on the banks of rivers,

Plate 1.—5. Breonia stipulata. 6. Fruit. 7. Seed.

5. Beeonia mattkitiajs^a, n. sp.

Typus {Commerson^ n. ?) in Herb. Kew.
I'olia 15 cm. longa, 55 mm. lata, oblonga, obscure acuminata,

coriacea, glabra,nervis 11, nervulis reticulatis distinctis conspicuis.

Petioli 15 mm. Stipule 1 cm. Eamuli pallidi. Pedunculi 7 cm.,

glabri, sub apice bracteati. Bracteas 8 mm., orbiculares, rostris

brevibus. Florum capitulum sine corollis 6 mm. Corolla

glabra.

Mauhitius.

There is only one specimen of this in the Paris Herbarium. It is

d2
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closely allied to B. Richardiana, from which it differs in the stouter

branchlets, in the greater length of the leaves, stipules, and peduncles,

and in the bracts not rupturing irregularly when the flower-heads grow

too large for them. It is this specimen which has attached to it some

heads of Anthocephalus indicus and the curious confusion about Nauclea

purpurea and Cephalanfhus chhiensis. One of the labels is" Cephalanthtis

chinensis, Lmk. fide Herb. Planta monopetala, floribus capitatis, capitula

involucro diphyllo, quam vide in icon. Commerson inter incerta

Specimen uuicum in herbario ... He de France, Herb, de Commerson
sans nom.*'

6. Breo^^a Eichardiaxa, Hav.

Ti/pus {Chapelier^ n. ?) in Herl. Paris.

Arbuscula. Tolia 10 cm. longa, 5 cm. lata, elliptica, apice

l)reviter et obtuse acuminata, vel obtusa, basi attenuata, coriacea,

glabra, nervis 9 supra depressis, nervulis reticulatis ochreoleiicis.

Petioli 12 mm. Stipulae 5 mm. Eamuli tenues pallidi, juniores

4-angulati, internodiis 4 cm. Pedunculi 25 mm., sub apice

bracteolati. Bractese connatae, capitulum immaturura inclu-

dentes, irregulariter ruptae. Capitula sine corollis 7 mm.
SarcocepTialus RicTiardiana, Baill. Adans. xii. 311. Cephalidium
citrifolium, A. Rich, in Mem. Soc. Hist. Nat. v. 290.

Madagascar. ^
The type of Richard's Cephalidium citrifoUum is still in the Paris

Herbarium
; it is only in fruit, but appears to belong to this species.

Breo5

francaise ?) in ITi

FoHa 110 mm. louga, 90 mm. lata, ovata, basi aliquauto in
petiolis decurrentia, coriacea, glabra, nervis 8, patentibus. Petioli
30 mm. Eamuli juniores subangulati. Pedunculi 90 mm.,
tenues.

^

Capitulum sine corollis 10 mm. Corolla tubi 5 mm.,
lobi satis elongati.

Distribution (?).

The label on the specimen from which the description is taken is
Guiane francaise (?) M. Leprieur." The locality must therefore be

considered doubtful,

8. Bkeonia couiacea, n. sp.

T^pus {Rumhiof, n. ?) in Serb. Kew.
Polia 11 cm. longa, 55 mm. lata, elliptica, obtuse acuminata,

valde coriacea, glabra, nervis 7 flavis. Petioli 15 mm. Stipul*
12 mm. fiamuli avellanei, internodiis 7 mm. Pedunculi 45 mm.,
complanati. Capitula siue corollis 14 mm. Corolla, tubi 5 mm.

/I
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Stylus 1 cm. Calycis tubi pars superior 2 mm. Ovula in loculis

saepe 3.

Madagascab.

9. Breoj^ta cuspidata, Hav.

Typus (Baron, n. 5563) in Serb, Kew.

Folia 10 cm. longa, 3 cm. lata, oblanceolata, apice caudata,

acuminata, basi attenuata, glabra, nervis 7. Petioli 12 mm.
Stipulse 5 mm. Internodia 4-(50 mm. Pedunculi 4 cm., glabri,

complanati. Bractese duae, orbiculares, apiculatse, glabrae.

Capitulum sine coroUis 6 mm. Corolla glabra; tubus 5 mm.,

rubicuudus, latus. Stylus 8 mm. Calycis lobi pars superior

1 mm. Ovula in loculis saepe solitaria.

—

Nauclea cuspidata,

Baker, in Journ. Linn. Soc, Bot. xxv. (1890) 319.

Madagascar (Baron, nn. 55G3, GG02 ; Scott Elliot, n. 2214).

10. Beeonia paeyielgea, n. sp.

Typus {Hildehrandt, n. 3309) in Herh. Kew.

Arbor. Folia 7 cm. longa, 4 cm. lata, elliptica vel elliptico-

obovata, apice obtuse acuminata, supra nitida, nervis 8 subtus

pubescentibus fulvis. Petioli 15 mm. Stipulse 3 mm. Eamuli

tenues, internodiis 5-100 mm. Pedunculi 2 cm., pubescentes.

Capitula sine eorollis 4 mm. Corollse tubus 4 mm., tenuis

;

lobi 4. Stylus 7 mm. Calycis pars superior brevis, cupularis

;

lobi 4. Ovula in loculis solitaria.

Madagascab (Ilildebrandt, n. 3309).

Plate 1.—1. Breonia 'parviflora. 2. Flowers. 3. Stigma. 4. Ovules,

IV. Cephalanthtjs.

(Typus C. occidentalism)

Plores in capitulum globosum compacti, bracteolis filiformibua

^
intermixtis, calycibus non concretis. Calycis tubus obovoideus

;

lobi 4-5, breves, obtusi, persistentes. Corolla tubuloso-infundi-

^ bularis ; lobi 4-5, imbricati. Stamina ore corollae inserta. Stylus

elongatus, stigmate clavato. Ovarium biloculare; ovula in

loculis solitaria, ab apice loculi pendula. Pructus obovoideus,

indehiscens, semina non complanata. Frutices vel arbusculse

erectse. Polia opposita vel ternatim verticillata. Stipulse mter-

, petiolares, breves. Capitula terminalia vel terminalia et axillaria,

s

^

?i

rare solitaria, ssepissime paniculata.

Cepbalantbus, Linn. Sp. Fl. ed. 1. 95.

Nauclea (partim), Boxl. Fl Bid. i, 516.

Buddlea, Spreng. Syst. Fey. i. 431 (1825), partim.
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Sunoj)Sis Specierum.

Sectio 1.

Capitula solitaria vel racemosa, terminalia, vel axillaria et

termlnalia. Calycis lobi distinct!. Corollas lobi ovati, basi

glandulis nigris instruct!. Arillus albus, fungosus, Folia

nervulis speciosis reticulata.

Capitulum sine corollis 8 mm.

Folia plus quara 2 cm. lata 1. occidentalis.

Folia minus quam 2 cm. lata.

Calycis lobi lineares 2. angustlfolim.

Caljcis lobi ovati 3. saUcifolius.

Capitulum sine corollis 5 mm 4. SarmidL

Sectio 2.

Capitula racemosa, terminalia. Calycis lobi distinct!. Co-

rolla) lobi oblongi. Funiculus tenuis. Folia nervulis transversis

tenuibus ornata.

Corollse tub! 6 mm 5. peruvianus.

Corollse tubi 3 mm 6. hrevijlorus.

Sectio 3.

Pedunculi simplices solitarii. Calycis lobi distinct!. Corollse lobi

breves. Arillus parvus. Folia nervulis indistinctis reticulata.

Corollse tubi 7 mm 7. natalensis.

1. Cephala^thus occidentalis, Linn.

Arbuscula. Folia 11 cm. longa, 5 cm. lata, elliptico-lanceolata,

apice acuminata, basi rotundata, membranacea, glabra vel birsuta,

opposita vel ternatim verticillata, nervis 8-10, nervulis reticulatis

conspicuis. Petioli 12 mm. Stipulse 4 mm., ssepe glandulis

nigris. Eamuli tenues, glabri vel pubescentes. Pedunculi
3-5 cm., simplices vel ramosi, terminales et in axillis foliorum
superiorum siti. Bracteae parvae. Capitula sine corollis 8 mm.
Corollga tubus 5-6 mm., glaber ; lobi 4 vel 5, intus sparse pubes-
centes, saepissime glandulis nigris prope sinus sitis. Antherse
usque ad medics lobos pervenientes. Stylus 1 cm., tenuis.

Calycis tubi pars superior 1 mm., intus pubescens; calycis lobi

ovati. Eeceptaculumbirsutum. Bracteol* subfiliformes. Ovula
solitaria, complanata, funiculis fungosis. Semina non complanata,
arillis magnis.—C. occidentalis, Linn. Sp. PI. ed. 1. 95. C. naucle-
oides, DC. Prod. iv. 539 ; Kurz, For. Tl. Burma, ii. 68 ; Hook. f.

Fl. Bnt. Ind. iii. 24. C. orientalis, Eoem. et Schult. Syst. iii. 105.
G. oppositifolius, Moench, Meth. 487 (1794). G. angustifolius,

r
-
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Andre, in Rev. Hort. 1889, p. 281. (7. ohtusifolius^ Eafin. New
PL Am. iii, 25. (7. acuminatus^ Rafin. loc. cit. C.puhescens, Rafin.

loc. cit. Nauclea tetrandra, Roxb. M. Ind. i. 516.

India.—Burmah (Griffith^ Kew Distr. n. 3090). Assam (Clarke,

Bn. 37596, 38009), (Jenkins, n. 492). .Cachar (Keenan). SUhet

(Wallicli, n. 6101). Sikhim (Hooker f.). Kliasia (Hooker f.).

S.E. Asia.— Hainan (Henrj^, nn. 8013, 8601). China (Fortune n. ?),

N. America.—Canada (Linden), (Macoim, n. 644). Kentucky

(Short). Pennsylvania (Moser). Florida (Curtis, n, 1118 & n. 4837),

(Nash). New Orleans (Drummond),(Valle). Texas (?), (Lindheimer),,

(Drummond), (Heller), (Palmer), California (Hartwe?, n. 1765),

(Coville), (Michener), (Hooker). Mexico (Rovirosa, n. 134).

West Indies,—Cuba (Wright, n. 2758).

S. America.—Brazil,

Java is generally given as a locality for this plant : the only ground for

this that I can find is the plant (Zollinger, n. 1509) which was described

by Moritzi as Cephalanthus aralioides. There is a specimen of it in the

British Museum, Miquel is probably correct in determining it to be

Adina polycejjjiala.

2. Cepiialanthus angustieolius, Lour.

Typus in H.erh. Brit. Mus.

Folia ternatim verticillata, 1 dm, longa, 15 mm. lata, oblongo-

linearia, utrinque attenuata, coriacea, glabra, nervulis reticulatis

conspicuis. Petioli 3 mm. Stipulse 3 mm., rostratse, bipartitge,

in medio interruptae, interdum integrse. luternodia 1 cm,

Pedunculi 3 cm., terminales, solitarii, ebracteati. Capitula sine

corollis 8 mm. Fructus 1| mm. Calycis tubi pars superior

\ mm., persistens; calycis lobi 1-2 mm., lineares hirsuti.

Bracteolse filiformes, hirsutse. Receptaculum birsutum.

—

G. an-

gustifi i. 67; ed. (I793)i. 83.

C.stellatus, Lour. loc. cit. (1790) i. G8; ed. (1793) i- 84,

Cochin China.

The authentic specimen in the British Museum is in fruit. In

Wallich's Herbarium there is a specimen in flower (Wall. List, n. 6102)

labelled Cephalanthus stellatus, Lour. (?). It seems to agree with this

species. tifoliu

C, stellatus by the leaves being opposite and not whorled, but this is not

m the British Museum specimen,

3. Cephalanthus salicieolius, Huml. Sf Bonph

Folia 6 cm. longa, 9 mm. lata, linearia, acuminata, subtua

sparse pubescentia, ternatim verticillata, nervis 10. Petioli 3mm.

Stipulse 2 mm. Ramuli tenues, internodiis 2 cm. Pedunculi

6 cm., termiuales et axillares, saepe bracteati. Bractese parvse.
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Capltula sine corolUs 8 mm. Corolla glabra, tube 5 mm., lobls

Bsepissime 4. Stilus 14 mm. Calyx dense hirsutus, parte

Buperiore 1 mm., non dilatata ; lobi breves, saepe glandulis nigris

obsiti. Semina arillis magais oraata.—C. salicifoUus, Humb. et

Bonpl. PI. Eq. ii. 63.

Mkxico.—Manzonvilla Bay (Barclay). Loc. incert.; (Beechey),

(Gurgensen, n. 160j. Prov. Puebia (Andrieux, n. 331). Cordillera

Morelia, alt. 3G00 ft. (Galeotti, n. 2593)

.

t

i

4. Cephalanthus Saeai^di, Cham, et SchlecTit.

Frutex. Folia 6 cm. longa, 18 mm. lata, lineari-lanceolata,

ternatim verticillata, glabra, nervis 5 oLliquis- Petioli 4 mm.,

pubescentes. Stipulse 1 mm., integrse vel lobatse. Eamuli

fuliginei, internodiis 2 cm. Capitula racemosa, termlnalia et

axillaria. Peduuculi graciles, ssepe ebracteolati. Capitula siue

corollis 5 mm. Coroll£e tubus 3 mm. Stylus 6 mm. Calycis

tubi pars superior 1 mm., glabra, breviter lobata. Semina

arillis magnis ornata. Eeceptaculum hirsutum.— C, Sarandi,

Cham, et Scblecht. in Linnsea, ii. (1827) GIO. C, glabratus^

K. Sebum, in Mart. Fl. ErasiL vi. 129. JBuddlea glahrata^

Spreng. Syst. Veg. i. 431 (1825).

S. Amebica.—Brazil (? type specimen). Paraguay (Balansa, n. 1993).

Uruguay (Auguste de Saint-Hilaire, n. 2364), (Gibert, n. 1399),

(Lorentz). Montevideo (Capt. King), (Gibert, nn. 32, 85, 38). Buenos

Ayres (Fox, n. 262). Eio Janeiro (Glaziou, n. 12044). La Plata

(Tweedie, n. 126).

A spreading sLrub, common on the banks of rivers. Flowers scented.

Cephalaj^thus

-I

V

Serb
Arbor, 6 m. Folia 17 cm. longa, 7 cm. lata, elliptica, apfce bre-

viter acuminata, basi attenuata, submerabranacea, glabra, ternatim
verticillata, nervis 10. Petioli 3 cm. Stipul® 1 cm., birsutse, trian-

gulares. Inflorescentiaterminalis, pseudo-racemosa. Pedunculi
hirsuti. Capitula sine corollis 7 mm. Corollae tubus 6 mm.;
lobi 5, oblongi, reflexi. Stylus 9 mm. ; stigma 1^ mm. Calycis
tubus 2 mm., cupularis, birsutus, parte superiore membranacea,
limbo undulato. Ovula funiculis tenuibus. Bracteol® filiformes.

C. peruvianus, Spruce, MS., PI. exsicc. n. 4910 ; K. Sebum.
Mart. Fl. Braail. vi. 6. p. 130.

Peku.—Tarapoto (Spruce, n. 4910).
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6. CEPHALAXTHrS BREVIFLOKUS, SprUCe.

Typi (Spruce n. 4175) in Herl. Kew.

Arbor quoad folia et inflorescentiam, C. peruviano similis.

Capitula sine coroUis 6 mm. Corollse tubus 3 mm.; lobi 5,

oblongi. Stylus 6 mm. Calycis tubus 2 mm,, cupularia, quam

in G. peruviano angustior, hirsutus, parte superiore membranacea,

limbo undulato.— C. hrevifiorus^ Spruce, MS. PJ. exsicc. ; K.

Schum. in Mart. Fl. Brasil. vi. 6. 130.

Perc—Tarapoto (Spruce, nn. 4129, 4175).

7. Cephalanthus natalensis, Oliver.

Typus in Herh. Kew.

Prutex 2 mm. Polia 4 cm. longa, 25 mm. lata, ovato-lanceo-

lata, coriacea, glabra, nervis 4-6. Petioli 5 mm., complanati,

glabri vel hirsuti. Stipulse 3 mm., pubescentes, basi latse,

apice subulatse. Eamuli teretes, pubescentes. Pedunculi 1 cm.,

solitarii, terminales, hirsuti. Capitula sine corollis 6 mm.

Corollse tubus 7 mm., glaber j lobi 4-5, subvalvati, intus hirsuti.

Antherse fere ad apices corollae lobi pervenientes. Stylus 14 mm.

Calyx extra glaber, parte superiore tubulari breviter lobata

intus hirsuta. Bracteola) filiformes, hirsutae. Pructus 2 mm.,

carnosi, indehiscentes, superne hirsuti. Semina arillis parvis

aucta.

—

Q. natalensis^ Oliver, in Hook. Ic. PL t. 1331-

S. Africa.— Natal, loc. incert. (Gerard, n. 1495): Biggavsberg

(Medley Wood, n. 4760, alt. 4000 ft.) ; Drakensberg (Rehmann, n. C99G).

Transvaal ; Barberton (Galpin, n. 534) ; loc. incert. (Atherstone).

The fruit is edible.

Species a genere Cephalantho exclusce-

^fi
Mitragyna afi

C. chinensisj Lam. ^JXcjch= Adi7ia ylobijl^

C. montanns, Lour., has alternate leaves.

C, orientalis, Linn. Sp. ^L= I^auclea orie

C. orientalis, Blume, Cat. Gew. Buitenz. S8=MucIea

ceolata.

pilulifery glohifl<

C, procumhens, Lour., has alternate leaves.

mtJielliferus, '.

microcephala.

Adina

'luUJlorus.W
Species duhia.

«

•

525.
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V. Adina.

(Tjpus A. glohijlora^

Flores

intermixtis, calycibus non concretis. Calycis tubus prismaticus
;

lobi V. 5, persistentes, ssepissime breves. Corollse tubus tenuis
;

lubi 5, ovati, imbricati, vel pseudo-valvati. Stamina 5, ore

corollsB inserta; antberse breves, oblonga?. Stylus elongatus,

tenuis, stigmate clavato. Ovarium biloculare, placentis pendulis ;

ovula complanata, deorsum imbricata, Fructus 2-coccus ;
cocci

integri vel 2-partiti5 ab axe secedentes; axis persistans saepe

calycis Jobis stellatim patentibus coronatus. Semina complauata,

elongata; testa alata; ala superior ssepe bicornuta, inferior acu-

minata.

Arbores vel frutices. Folia opposita. Stipulse interpetiolares,

parvse, caducse, integrse vel bifidse. Pedunculi teruiinales vel

axillares, simplices vel ramosi. Capitula parva.

Adina, Salisb, Parad. Londin. p. 115.

Nauclea, Linn, et auct, 'partim,

Sy7iopsis Sjpecierum.

Sectio 1.

Ovula in loculis 2-4. Folia 3-4uim verticillata.

Pedunculi axillares, solitarii, simplices . . 1. microcejpliala,

Sectio 2,

Ovula in loculis numerosa. Folia opposita.

Stipula? bifidae*

Inflorescentia terminalis.

Capitula racemosa 2.

Capitula solitaria 3. rubella.

racemosa.

ora.

luflorescentia axillaris.

Corollse glabrae 4. gjoliji

Corolla pubesceutes 5. multifolia.

Capitula in pedunculo communi terna .

.

6. rulescens.

Stipulae integrse.

Inflorescentia terminalis, composita.

Calycis limbus lobatus 7. polycepTiala.

Calycis limbus integer 8. oligoceplala.
Pedunculi ternati, axillares 9. cordifolia.

1. Adika miceocephala, Hiern.
Arbor. Polia 3-4nim verticillata, 18 cm. longa, 5 cm. lata,

oblongo-linearia, obtusa, utrinque attenuata, coriacea, glabra,
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nervis 20. Petioli 2 cm. Stipulse subtriangulares. Bamuli

robusti. Gemmae nitentes. Peduucali solitarii, axillares, 6 cm.,

eomplanati, supra medium bracteati. Bractese 1 cm., ssepe cou-

natae, suborbiculares, saepe breviter rostratse. Capitula eine

coroUis 8-14 mm. Corollsa tubus 5 mm., extra pubescens

;

lobi 5, lineares, subimbricati. Stamina ore corollae inserta

;

antherae usque ad medios lobos pervenientes. Stylus 11 mm.
Stigma clavatum, parvum. Heceptaculum hirsutum. Bracteolae

anguste spathubito-lineares. Calycis tubi pars superior anguste

tabulosa; lobi 5, lineares, extra liirsuti. Ovula in loculis 2-4,

complanata, pendula.

—

A. microcephala, Hiern, in Oliver, Fl.

Trop. Afr, iii. 40. A. Galpini^ Oliver, in Hook. Ic. PI. t. 2386.

A, spathellifera^ Oliver, loc cit. A, lasiantha^ K. Schura. in Engl.

PH. Ost-Afr., C. (p. 378). Ceplialanthus spathelliferus^ Baker, in

[Trimen] Journ. Bot. 1882, p. 137. Gephalidium verticillatum^

Boivin, fide Baill. in Adans. xii. 314. Nauclea microcephala^ Del.

Mer. p. 67, n. 54 (1826). N,
* 4

V. 345. AT. verticillatay Baill. in Adans. l

Var. a. Folia 18 cm. longa, 5 cm. lata. Calycis lobi ^-2 mm.
Yar. /3. Folia 16 cm. longa, 2 cm. lata. Calycis lobi 2 mm.
Var. y. Folia 14 cm. longa, 2 cm. lata. Calycis lobi | mm.
N. Tbop, Afbica.—Nubia (Figari, n. ?). Dar-Fertit (Scliweinfurth,

n. 288).

S. Trop. Afmca.—Angola (Welwitsch, n. 3029) ; Mossamedes (Wel-

witsch, n. 3028). Nyasalaud (Bucliauan, n. G= Adina lasiantha, K.

Sebum.) ; Shire Highlands (Buchanan, n. 44)—publ. Schweinf. Series,

iii. 238.

S. Africa.—Swaziland (alt. 2000 ft., Galpin, n. 1213=^Adma Galpiiu)

Ic. Plant. 2386).

Madagascar.—(Baron, n. 86= Cephalant/ms spatJieUiferuSy Baker,

in Journ. Bot. xx. 1882, p. 137) ; Central Madagascar (Baron, n. 4550),

(Greve, n. 103).

The wood is hard and said to resemble teak. The plant possesses

some of the characters of Breonia^ some of Cephalanthus, and some of

Adina, may
Although there is much variation in the leaves, peduncles, bracts, and

into distinct species.

imable

Miq
Serb

Arbor. Folia 11 cm. longa, 6 cm. lata, ovata, acuminata, basi
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in£e(juilateralia, rotundata, supra glabra, oervis 8 subtus pubes-

centibus prominentibus ferrugineis. Petioli 3-6 cm., tenues.

StipulsB bilobae, lobis rotundatis. Eamuli castauei, internodiis

15 mm. Inflorescentia terrninalis, pseudo-racemosa. Peduuculi

25 mm., tenues, pubescentes, sub apice bracteati. Bracteae

minutae, 2 mm., caducae. Caljcis lobi ovati, 1 mm., pubesceutes,

aiem persistentem summum coronantes. Corollse tubus 5 mm.,
pubescens ; lobi 5, subvalvati, intus et extra pubescentes. Sta-

mina fauce corollae inserta, antberis apiculatis. Stylus 8 mm.;
stigma parvum, subglobosum. Cocci 5 mm. Eeceptaculum bir-

sutum. Bracteolae anguste spatbulatae.

—

A. racemosa, Miq. Ann.
Mus. Lugd.-Bat. iv. 184. Nauclea racemosa, Sieb. et Zucc. in

Abh. Akad. Muenc. iv. (1846) 178.

China.—Kwangtung (Ford, n. 292) ; Ichang (Henry, n. 1557).
Japan rOldham. n. /il.l. 7^^onav'^^^'^ "Riir.Tor n^ v,.,•«c„.^

3. Adina etjbella, Hance
Folia 5 cm. longa, 2 cm. lata, lanceolata, sessilia, supra glabra,

nervis 6 obliquis subtus pubescentibus. Stipul® bifid*, lobis
linearibus. Eamuli tenues, rubicundi, internodiis 15 mm. Ped-
UQculi 2 cm., tenues, solitarii, terminales, pubescentes. Capitula
sme corolHs 6 mm. Calycis lobi 1^ mm., lineares, coccis delapsis,
summum axem persistentem coronantes. Corollje tubus 3 mm.,
sparse hirsutus. Antherse non apiculatse. Stylus 8 mm. Stigma
globosum. Ovula in loculis 3-4. Cocci 4 mm. Seminum al^e
parvae, subulate. Eeceptaculum subglabrum. Bracteol^ fili-

formes.—^. rubella, Hance in Journ. But. vi. (1868) 114.

4. Adlva globiflora, Salish.

Pinatei. Polia 7 cm. longa, 2 cm. lata, oblanceolata, acuminata,
membranacea, glabra, nervis 8-10. Petioli 5-10 mm. Stipule
bifid*. Eamuh tenues, internodiis 1-4 cm. Peduuculi 4 cm,
tenues, Bohtaru, axiUares vel pseudo-terminales, infra medium
bracteatz Bracte* parv*. Capitulum sine corollis 5 mm.
talycis lobi oblongi, subglabri, summum axem persistentem
coronantes. Coroll* tubi 3 mm., glabri , lobi 5, imbricati.Anther* non apiculat*. Stylus 6 mm. ; stigma ovoideum. Cocci

IZ: T"l "'" ^'"'^°"^ "'* P^^^*' ^^bulat*. Eecepta-culum hi.sutum. Bracteol* filiformes.-^. gloUflora, SaHsb.
Paiad. Londm. p. 115 (1807); DC. Prod. i.. 349. A. pedunc^

ii^

i

F.

t

r
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laris^ DC. Prod. loc. cit. A. glohifera (by error in quoting

A. globosd)^ BailL in Adans. xii. 314. A. pedunculata^ DC. in

Benth. Fl. Hongk. 146. A> pilulifera^ Yv3,nch.. ex Drake de Cas-

tello in Journal de Botanique, ix. (1895) 207. Naudea sp., Linn.

MS. in Herb. Banks. N. Adina^ Smith, in Eees's Cyclop.

N. adinoides^ Lindl. Bot. Reg. xi. 895. Gephalanthus chinensis,

Lam. Encycl. i, 678. C. pilulifer^ Lam. Encycl. i. 678.

China.—(Fortune, n. 119; Ford, n. 314). Hongkong (Hance, n. 520

;

Wright, n. 246 ; Urquhart). Hainan (Henry, n. 8570).

ToNQuiN (Balansa, n. 636).

5. AniKA MULTiFOLiA, n. sp.

Typus {Vidal, n. 2948) in Herb, Kew.

Folia 65 mm. longa, 30 mm. lata, ovata, obtuse acuminata,

ctartacea, glabra, nervis 7. Petioli 7 mm., tenues. Stipulae

4 mm. Bamuli tenues, castanei. Pedunculi 3 cm., tenues,

pubescentes, solitarii, axillares, supra medium bracteati. Bractea^

3 ram., acutse, basi connatae. Capitula 18 mm. Calyx pubescens,

parte superiore intus hirsuta ; lobi brevissimi, obtusi. Corollse

tubus 5 mm., extus pubescens; lobi saepe 6, extra et intus

pubescentes. Stamina fauce corollae inserta ; filamenta brevia;

antberae lanceolatse vix usque ad medios lobos pervenientes, basi

.subsetosse. Stylus 8 mm. ; stigma subglobosum. Ovula inloculis

5-6.

Ins. Philippine.—Luzon^ Prov. Tayabas (Vidal, n. 2948).

6. Adina rtjbescens, Hemsh

Typus {Wray, n. 539) in Herh. Kew.
*

Arbor. Folia 9 cm. longa, 45 mm. lata, ovata, acuminata,

subcoriacea, supra glabra, nervis 9 subtus pubescentibus rubi-

cundis. Petioli 7 mm. Stipulse 2 mm., bifidae. Eamuli pallidi,

juniores subrubicundi. Capitula axillaria,in pedunculo commune
terna

;
pedunculi 2 cm., tenues, rubicundi, pubescentes. Capitula

1 cm. Calyx pubescens, parte superiore brevissima; lobi | mm.,

oblongi. Corollse tubus 2 mm., extra hirsutus ; lobi subvalvati.

Stamina ore coroUae inserta; antberae ultra medios lobos per-

venientes, basi subsetosae. Stylus 4 mm. ; stigma globosum.

Ovula in loculis 6-7. Eeceptaculum hirsutum ; bracteolae lineares,

complanatae, pubescentes.

—

A. ruhescenSy Hemsl. in Journ. Bot.

XXV. (1887) p. 204.

Malay Peninsula.—Perak ; Ayer Larut (Wray, n. 539). Penang

(Curtis, n. 369).
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7. Adina poltcephala, Benth

Typus {Wall Listy n. 6100).

Folia 11 cm. longa,4 cm. lata, elongato-lanceolata vel elliptico-

oblanceolata, aplce caudata, utrinque acuminata, glabra, in

nervorum axillis hirsuta, nervis 8-12. Petioli 1 cm. Eamuli

avellanei, internodiis 1 cm. Inflorescentia terminalis, paniculata.

Capitula sine corollis 6 mm. Pedunculi tenues, pubescentes

;

bractese 4 mm., lineares. Calycis lobi 1 mm., oblongi, obtusi,

summum axem persistentem coronantes. Corollae tubi 3 mm,,

glabri ; lobi 4-5, imbricati. Stamina ore corollse inserta, antberse

usque ad medios lobos pervenientes. Stylus 7 mm. ; stigma

clavatum. Cocci 2| mm., superne birsuti. Eeceptaculum

hirsutum. Bracteolse filiformes. Semina vix alata.

—

A. poly-

cephala, Bentb. Fl. Hongk. p. 146 ; Miq. Ann. Mus. Lugd.-Bat.

iv. 183. A. aralioides, Bentb. et Hook. f. Glen. PI. ii. 80.

Nauclea polyccpTiala.'W^ll. List, n. 6100; Gr. Don, Gren. Syst. iii.

467. N. microcepJiala, Wall. MS. If, capitellata, Yoigt, Hort.

Calc. 375. N. triclotoma, Zoll. Yerz. Ind. Arcbip. p. 61 (1846).

N. aralioides.Miii, Fl. Ind. Bat. ii. 344. CepJialanthus aralioides^

Zoll. loc. cit.

Var. a. Folia 11 cm. longa, 4 cm. lata, elongato-lanceolata,

apice caudata, acuminata. Petioli 1 cm. Capitulum minus.
(Khasia to Moulmein.)

Var. ^. Folia 18 cm. longa, 7 cm. lata, eUiptico-oblanceolata.

Petioli 1 cm. Capitulum majus. (Mergui, Sumatra, Java.)
Var. y. Folia 18 cm. longa, 7 cm. lata, elliptico-elongata,

coriacea. Petioli 25 mm. (Cambodia.)
iNBiA.-Khasia (Griffith, n. 2761); Silhet (Wall. List, n. 6100;

Cole, n. ?) ; Chittagong (Hook. f. et T. Th.).

BuRMA.-MouImein (alt. 4000 ft., Lobb, n. P) ; Mergui (Griffith, n. ?).
S.E. Asia.—Cambodia (Pierre, n. 1226). Cochin China (Pierre,

n. 3159).
^

Malasia.- Sumatra (Teysmann, n. ?). Java (Zollinger, 613).
Plate 4.-25. Flower. 26. Bracteole. 27. Caljx-lohe. 28. Stigma.

29. Fruit. 30. Section of ovary. 31. Seed.

ADrN"A

{Griffith, Kew
Folia 10 cm. longa, 4 cm. lata, elliptico-oblanceolata, apicibus

caudatiB 12 mm. longis, basi attenuata, glabra, in plantis exsic-
catis umbnna, neryia 6. Petioli 1 cm. Stipule 8 mm.', obtusse.
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integrse, basi pubescentes. E-amuli avellanei, internodiis 5-20 mm.
Inflorescentia terminalis, composita, capitulis 4 vel 5

;
pedunculi

sub apice pubescentes, fere ad basin bracteati; bractese 4 mm.
lanceolatse, basi connatge, interdum apice bifidae, Capitula sine

corollis 6 mm. Calycis tubi pars superior 1| mm., cupularis,

extra sparse hirsuta, intus glabra castanea, limbo integro, ab axi

persistente secedente. Corollse tubus 4 mm., glaber; lobi 5,

imbricati. Ovula numerosa, deorsum imbricata. Cocci 4 ram.

Semiuum alee latse. Eeceptaculum hirsutum. Bracteolae paucse

vel obscurse.

India.—Kbasia (Griffith, n. 2751).

9. AniNA coKDiroLiA, Hook.f.

Arbor. Folia 19 cm. longa, 19 cm. lata, orbicularia, apice

acuminata, basi cordata, supra sparse hirsuta, subtus hirsuta,

nervis 8 tribus infimus approximatis,nervulis transversis parallelis.

Petioli 7 cm. Stipulae 15 mm., ovato-oblongse, hirsutse. Eamuli

robusti, pubescentes, internodiis 5-20 mm. Pedunculi 3 cm.,

tenues, axillares, tres vel quatuor in planitie axiali orti, sub apice

bracteati. Bractese 1^ mm., duse subulatse, duae subovatae.

Capitula sine corollis 6 mm. Calycis lobi 1 mm., liueares, pubes-

centes, ab axi persistente secedentes. Corollse tubus 6 mm.,

pubescens ; lobi 5. Stamina fauce corollae inserta ; anthers^

oblongse obtusse, vix usque ad medios lobos pervenientes. Stylus

11 mm.; stigma subglobosum. Cocci 4 mm., hirsuti, decidui.

Eeceptaculum birsutum. Bracteolae spathulato - lineares.
•

«

A. cordifolia, Hook. £. in Benth. et Hook. f. Gen. Plai

& inFl. Brit. Ind. iii. 24 ; Beddome, Fl. Sylv. t. 33, & Anal. Gen.

t. 29. fig. 2. Nauclea cordifolia, Willd. Sp. PL, Eoxb. PI. Cor.

i. 40, t. 53, & Fl. Ind. i. 514 ; Wight & Arn. Prod. 391 ; Kurz,

For. Fl. Burma, ii. 66 ; Dalz. & Gibs. Bomb. Fl. 118.

India.—Ceylon (Thwaites, n. 1G60). Canara (herb. Hohenacker,

n. 631). Carnatic (Thomson, n. ?). Oudh (Brandis, n.?). Chota

Nagpur (alt. 2000 ft., Clarke, n. 20707). Palagautcliery (herb. "Wight,

n. 1299). Gakuk Tank (Ritchie, n. 1771). Behar (alt.

Hook, f.; Clarke, n. 24898). Sikkim (Hook. f.). Kumaon (Winter-

bottom, n. 1).

S.E. Asia.—Cambodia (Godefroj-Lebeuf, Pierre, nn. 686, 1228).

Cochin China (Pierre, n. 1707).

2000



48 MR. G. B. HAYILAT^D : BEYISIOI^ OF THE NAUCLEE^.

Species a genere Adina excluded.

A. GriJptTii, Hook, f- Fl. Brit lad. iii. 24f=Nauclea GriffitJiL

A. pJnltppinensis,Yida\, FL Vase. Filip. 14i8= Nauclea philip-

pinensis.

A. rubrostipulacea, K. Sebum, in Engl. Pfl. Ost-Afr. 378

Ml

life
Nauclea

folia

VI. Nafclea.

{Typus nullus.)

riores in capitulum globosum compaeti, ebraeteolati, vel

bracteolis glabris setiformibus intermixti. Calycis tubus pris-

xnaticus ; lobi 5, decidui, filiformes, apiee ssepisshne elavati vel

spatbulati, prsefloratione arete compaeti, valvati. Corollse tubus

infundibularis ; lobi 5, imbrieati. Stamina 5, in tubo corollae

inclusa; antberse oblongse vel lineares. Stylus elongatus, cras-

siuseulus ; stigma globosum. Ovarium biloculare, placentis

peudulis; ovula complanata, deorsum imbricata. Pruetus 2-

coccus ; cocei ssepe ab axe persistente seeedentes
; axis persistens,

calycis parte superiore nunquam coronatus. Semina complanata,

elongata ; testa alata ; ala superior bicornuta, inferior acuminata.

Fruticesvel artores. Folia opposita, nervis secundariis ssepissirae

paucis. Stipulse complanatse, deciduae, integrse, interpetiolares.

Pedunculi simplices, terrainales, solitarii vel ternati, sub apice

bracteati. modo teretes verrucosi superne incrassati, modo graciles

complanati. Bractese ssepe amplse, caducae.

Nauclea, Linn. 8p. Fl. ed. 2, 243; Boxh. Fl Corom. i. 40;
KortJi. Ohs. Nauch Ind. p. 18 ; Benth. et KooTc. f. Gen. FL ii, 3L
None of the plants called Nauclea by Linnaeus are now in this

genus, though there is no doubt that he would have called those

in it Nauclea if he had seen them. The oldest species now in

the genus is Nauclea pwrpwrea,Eoxb. ; but this plant is not very

typical of the genus as it at present stands. It was Korthals

who first gave the genus approximately its present limits, though
he united with it Adina and Breonia^ neither of which genera he
had, however, seen.

i
-

i
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Sectio 1.

Synopsis Specierum.

Peduaculus fere medio bracteatus. Bractese parvse. Bracteolie

subconicse.

Calycis lobi purpurei.

Ovula in loculis solitari 1. zeylanica.

Ovula in loculis numerosia.

Pedunculi 1-nodosi 2. purpurea.

Pedunculi 2-nodosi 3. Griffithii.

Calycis lobi uon purpurei.

Folia subsessilia, obtusa 4. sessilifolia.

Folia petiolata, apice longe caudata.

5-6-nervia 5. gracilis.

4-nervia 6. pTiilippinensis.

Sectio 2.

Pedunculus sub apice bracteatus. Bractese magnse, caducsD*^

BracteolsD nullae. Calycis loborum apices parvi, non flavi.

Calyces concreti 7. strigosa.

Calyces non concreti.

Folia apice obtusa.

6-nervia 8. nitida.

11-nervia 9. celebica.

Folia apice longe caudata.

5-nervia 10. lanceolata.

7-nervia 11. tenuis.

Folia lineares.

Calycis lobi spathulati 12. angustifolia.

Calycis lobi subulati 13. Chalmersii.

Sectio 3.

Pedunculus sub apice bracteolatus. Calycis lobi clavati^

Bpeciosi, pubescentes.

Folia 45 cm. longa, 36 cm, lata 14. cyclopTiylla.

Folia 22 cm. longa, 10 cm. lata 15. media.

Forsterii

Sectio 4,

magnaePedunculus sub apice bracteolatus. Bractese

Bracteolae nuUae vel setosae. Calycis lobi apice glabri, flavi.

Antherae usque ad summum tubum corollae non pervenientes.

Calycis loborum pars persistens subulato-lanceolata.

17. cyrtopoda.

LllJy. JOUBX. BOXANr, YOL. XXIIII. fi
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Calycis loborum para persistens brevis, subtruncata.

Folia 10-12-nervia 18. pedimcularis.

Folia S-lO-nervia 19- pnrpurascens.

Anthera? usque ad summum tubum corollsD perv.enieiites.

Calycis loborum partes persistentes lanceolatse, acutse.

Corollse lobi extra glabri.

Bracteae subpersistentes 20. pallida.

Bractese caducse 21. nicoharica.

Corollse lobi extra pubescentes.

Pedunculi tenues.

Petioli nigri ; ramuli pallidi .. 22. synTcorynes.

Petioli ramulis concolorati.

Folia glabra 23. excelsa.

Folia pubescentia 24. mollis.

Pedunculi apices versus incrassati. 25. ohtusa.

Calycis loborum partes persistentes subtruncatae.

Folia oblonga 26. BartUngii.

Folia orbicularia 27. reticulata,

Calycis lobi ignoti.

Folia 15 cm. Stipulse lineares .... 28. moluccana.

Folia 15 cm. Stipulse oblongae .... 29. morindcefolia.

Folia 9 cm. Petioli tenues 30. fagifolia.

SooTc.f.

Serb

Arbor. Folia 11 cm. longa, 36 mm. lata, elliptico-lanceolata,

obtuse acuminata, basi attenuata, glabra, nervis 6-8. Petioli

8 |mm. Stipulse 8 mm., oblongae. Pedunculi 3 cm., tenues,

temati, fere medio bracteati. Bractese 2 mm. Capitula sine

coroUis 8 mm. Corollae tubus 4 mm., superne hirsutus j lobi

€itra hirsuti. Antherse usque ad summum tubum pervenientes.

Stylus 8 mm. ; stigma subglobosum. Calycis lobi 1 mm.,

oblongi, subspathulati, sparse hirsuti, subpersistentes. Ovarium
biloculare; ovula solitaria, pendula. Eeceptaculum liirsutuin.

Bracteolae nuUae.—iV. zeylanica, Hook. f. Fl. Brit, Ind. iii. 26.

N.peduncularis, Thwaites, Enum. PI. Zeyl. p. 137.
Cetlon (Gardner, n. 1317; Thwaites, n. 2820).
This species differs from all others of the genus in the solitary ovules

and persistent calyx-lobes, but it seems most nearly allied to Nauclea
purpurea. I have not seen its fruit.

2. Nauclea ptjbpueea, Boxl.^

Arbuscula. Folia 15 cm. longa, 6 cm. lata, elliptica vel

%
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elliptico-lanceolata, utrlnque acuminata, membranacea, glabra,

nervis 8-10. Petioli 1 cm., in plantis exsiccatis nigri. Internodia

2 cm, Pedunculi 3-4 em., solitarii, prope medium bracteati,

teretes superne incrassati. Bractese caducissimaB. Corollae tubu8

6 mm. ; lobi extra sparse birsnti. Antberse usque ad summum
corollse tubum pervenientes. Stylus 12 mm. Caljcis loborum

partes deciduse 4 mm., hirsutsD, purpuresD, partes persistentes

hirsutse, fulvse. Calycis tubus subglaber. Receptaculum bir-

flutum. Bracteola) conicse. Ovula in loculis numerosa- Eructuum

axes persistentes.

—

N. purpurea^ Eoxb. PL Coromand. i. 41, t. 54,

et Fl. Ind. i. 515 ; "Wigbt et Arn. Prod. 391 ; Bedd. PL SjIy. 129,

et Ic. PL Ind. Or. t. 19 ; Hoot. f. PL Brit. Tnd. iii. 26.

India.—Kanara : Kanara Ghats, alt. 1500 ft. (Beddome), North Kanara

{Talbot; n. 1601).

3. Nauclea Gtriffithii, Hav.

Typus {Griffith, Eew Dist. 2753).

Arbuscula- Folia 13 cm. Tonga, 7 cm. lata, elHptica, abrupte

breviter acuminata vel obtusa, coriacea, glabra, nervis 7. Petioli

8 mm. Internodia 10-25 mm. Pedunculi 25 mm., solitarii vel

ternati, prope medium bracteati, nodis duobus. Bractese caducis-

simse. Capitulum sine coroUis 9 ram. Corolla glabra; tubus

8 mm. Stylus 14 mm. ; stigma globosum. Antherse usque ad

summum tubum pervenientes. Calycis lobi hirsuti, partibus

deciduis clavatis purpureis; tubus subglaber. Ovula in loculis

numerosa. Eeceptaculum subglabrum. Bracteolse glabrae,

conicse, flavae.

—

Adina Griffithii, Hook. f. Fl. Brit. Ind. iii. 24.

India.—Khasia (Griffith, Kew Dist. n. 2753), alt. 3000 ft, (Hooker f.

et T.Thomson).

Sir Joseph Hooker placed this plant in Adina on account of the

bracteoles, but it is closely allied to N. jmi^purea^ and may even be a

variety of it.

4. Nattclea sessilifolia, Boxb.

Arbuscula, lO-metralis. Folia 14 cm. longa, 7 cm. lata,

oblonga vel ovata, apice obtusa, basi subcordata, subsessilia,

maxime coriacea, glabra, nervis 8-9. Stipulse 15 mm., oblongse,

glabrae. Eamuli robusti, pallidi, internodiis 15 mm. Pedunculi

4 cm., robusti, solitarii vel ternati, prope medium bracteati.

Corolla villosa. Calycis loborum partes decidual 5 mm., clavatse,

villosae, apice conicse, glabrae. Capitulum fructuum 15 mm.
Cocci 5 mm., fulvi, superne pub^scentes. Axis pers^istens. Ee-

ceptaculum sparse birsutum. Bracteolae 1 mm., suV

f
f

fe

12
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ulatffi.—iV. sessilifolia, Eoxb. Fl. lud. i. 515; Kurz, For, FL
Burma, ii. 65. N. ovalifolia, Eoxb. PL lud. i. 516. N. sericea,

Wall. List, n. 6095 ; G. Don, Gen. Syst. iii- 467. Adina sessi-

lifoUa, Hook. f. iu Beath. et Hook. £. Gen. Pi. ii. 30, et Fl. Brit.

Ind. iii. 24.

India.—Cachar (Keenan). Chittagong (Clarke, n. 19922), (Hooker f,

et Thomson). Pegu, Rangoon (McClelland).

S.E. Asia.—Cochin China : Prov. Chau Doc (Pierre^ n. 3162).

This species is in many respects unlike any other species of Nauclea

or Adina, but seems to me to go better with Nauclea than with

Adina.

5. Nauclea oracilis, VidaL

Ik/pus {Cuming^ n. 835) in Herb. Kew*

Folia 8 cm. longa, 22 mm. lata, elliptico-lanceolata, apice

longe caudata, basi attenuata, glabra, nervis 5. Petioli 3 mm.
Internodia 2-6 cm. Pedunculi 25 mm., tenues, prope medium
bracteati. Bracteae parvse, 1 mm. Corollse tubus 4^ mm.,.

Buperne hirsutus ; lobi 5, extra birsuti. Antherse oblongae,

obtusse, usque ad basin loborum pervenientes. Stylus 7 mm.

;

stigma globosum. Calycis loborum partes deciduse 1^ mm.,

clavatse, partes peraisteates 1 mm., lineari-laaceolatse, glabrae;

tubus 1 mm. Receptaculum sparse hirsutum. Bracteolae 1 mm.^
Bubulatse, glabrae.—i^. gracilis, Yidal, Phan. Cuming. Philip.

p. 176.

Ins. Philippine.—Luzon : Prov. Albany (Cuming, n. 835).

6. sis, Hav.

Serb. Kew
Folia 10 cm. longa, 4 cm. lata, oblanceolata, apice caudata, basi

attenuata, glabra, nervis 4obliquis. Petioli 1 cm., tenues. Ped-
unculi 25 mm., tenues, solitarii vel ternati, prope medium bracteatir

Corollse tubus 4 mm., glaber, lobi extra pubescentes. Antberae

oblongae obtusae, usque ad basin loborum pervenientes. Stylus

1cm.; stigma globosum. Calycis lobi 1 mm., subpersistentes,

apice clavati ; tubus | mm. Eeceptaculum hirsutum. BracteolsB

subulatae, glohv^.—Adina philippinensis, Vidal, Fl. Vase. Filip.

148. A. polgcephala, Vidal, Synops. t. 56.

Ins. Philippine.—Luzon (Vidal, n. 371).

7. Nauclea steigosa, Korth.

Typus in Herb. Leiden.

Frutex. Folia 11 cm. longa, 35 mm. lata, in apicibus rarau-
lorum conferta. ohlnntrnvfil rtV»laTioor.iofo «^,,«.:««4-« i„u««

>
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fiubtus pubescentia, nervis 7-11. Petioll 1 cm. Stipulae 15 mm.,

oblongaB, sparse hirsutae. Pedunculi 25 mm., solitarii, pubes-

centes, sub apice bracteati. Bractese 1 cm., caducae. CoroUae

tubus 11 mm., glaber ; lobi extra pubescentes. Antherse usque

ad basin loborum pervenientes. Stigma globosum. Calycis

loborum partes decidual 3 mm., spathulatae, partes persistentes

lanceolatae; calycis tubi pars superior 1| mm., sparse birsuta,

pars inferior arete concreta. Pructus in syncarpium globosum

connati, apice elevato-conici. Endocarpium superne incrassatum.

Semina rugosa, longe alata.—iV". strigosa^ Korth. Yerb. Nat.

Gesch.p.l57.

Borneo.— Banjarmassin (Motley, n. 1112). Sarawak (Beccari,

n. 1500). Saribas (Haviland, n. 1560). Tawaran (Burbidge, n, ?)-

Pankalan Banggi (Fraser, n. 260). British N. Borneo (Creagh, n. P),

(— ?), (Lowe, n. ?),

Ins. Puilippinje.—Luzon (Vidal, n. 1445).

There are in the Kew Herbarium seven specimens of this species, six

from Borneo and one from the Philippines : they exhibit a great deal of

variation in the leaves and calyx-lobes, but 1 cannot separate them into

distinct species. They differ from Korth als's description in that the

peduncles are pubescent and the stigmas subglobose ; they seem to agree

with the specimens in the Leiden Herbarium, none of which, however,

are in fruit. Although the calyx-tubes cohere, in every other respect

they differ from Sarcocephalus ; they do not thicken in the free portion

as in SarcocephaluSj so that the fruit, instead of presenting cupular

depressions, presents conical elevations. The manner in which the

endocarp in the upper part of the &uit becomes thickened and pithy ia

quite pecuUar ; it perhaps aids the fruit to float on the surface of the

water. The species generally grows by the side of rivers. In the

Philippine specimen the endocarp separates readily, but in the Bomean
specimens it is firmly attached to the calyx-tube. In most of the

specimens some of the branchlets have hollow swellings which have been

mhabited by ants. I suspect that this plant is the Sarcocephalus maero-

cephalus of K. Schumann, of which I have not, however, been able to

find any description.

Plate 2.

9. Seed.

?rer, nat. size. 3. Flower. 4. Oalyxt

Fruit/nat. size. & Fruit, cnlargei

8. Nauclea nitida, n. sp.

Typus (Callery, n. 55) in Herl
Folia 11 cm. longa, 4 cm. lata, oblonga, apice obtusa, basi

attenuata Petioli 1 cm.,

complanati. Bamuli tenues, pallidi. Pedunculi 25 mm., ternati,

«omplanati, sub apice bracteati. Capitula sine coroUis 5 mm.
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Coroll© tubus 5 mm., glaber ; lobi breves. Antberse usque ad

Bummum tubum pervenientes. Stylus 9 mm, Calycis loborum

partes decidu® 1 mm., clavatse, apice obtusse, glabrae, non flavse,

partes persistentes sublanceolatse, pubescentes.

Ins. Philippine (Gallery* n. 55).

9. Nauclea celebica, n. sp.

Tj/pi {SiedeJ^ n. ?) in Herd, Kew. etc.

Folia 21 cm. longa, 8 cm. lata, elliptico-oblonga, apice obtusa,

basi acuminata, coriacea, glabra, subglauca, nervis 11. Petioli

12 mm. Eamuli tenues. Pedunculi 2 cm., ternati, complanatiy

sub apice bracteati. Calycis tubus 1 mm., superne pubescens ;

lobi 2 mm., pubescentes, subclavati, apice obtusi, non flavi.

Ovula numerosa. Eeceptaculum hirsutum.

—

N. lanceolata^ K.

Schum. in Engl, et Prantl, Pflauzenf. iv. 4. 59, not ofJSlume.

Malasia.—Celebes; Gorontalo (Riedel).

The specimens of this plant are in bud only; the branchlets present

numerous hollow swellings which have been inhabited by ants.

10. Nauclea lanceolata, Blume.

Arbor. Polia 11 cm. longa, 4 cm. lata, elliptico-lanceolata,

apice longe caudata, basi attenuata, coriacea, glabra, nervis 4-6

obliquis. Petioli 8 mm., pubescentes, glabri, teretes. Stipulae^

9 mm., ovatae, glabra?. Eamuli tenues, pubescentes vol glabri,

internodiis 2-6 cm. Pedunculi 2 cm., ssepissime solitarii, pubes-

is, tenues, supra medium bracteati. Corollse tubus 4 mm.,i

pubescens ;
lobi 4 vel 5, extra pubescentes. Anthers oblong^e,

obtusse vel brevissime apiculatae, usque ad summum tubum per-

Tenientes. Stylus 9 mm. Calycis loborum partes decidual

3 mm., spatbulatae, hirsutse, partes persistentes lanceolate, bir-

sutae; tubus brevis.—AT. lanceolata, Blume, Bijdr. p. 1010; Miq.

Ann. Mus. Lugd.-Bat. iv. 183. N. offinh, Miq. PL Ind. Bat. ii.

137. Cephalantlus orientalis, Blume, Cat. Gew. Buitenz. p. 38.

Java (Blume, hb. Wiquel).

N. gracilis and N. philip-

pinensis

but I have not found any bracteoles. Vidal, n, 1480, from Luzon, in the

Kew Herbarium, belongs to another allied species, but it is too incomplete
for description. The descriptions of N. lanceolata given by Korthals in

Verb. Nat. Gesch., and by Miquel in Fl. Ind. Bat. ii. 138, do not apply
to this species

; nor, as Miquel has pointed out (Ann. Mus. Lugd.-Bat.

grew 8 in Sumatra.
N.
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IL Nauclea tenuis, n. sp.

l^pus (Forbes, n. 535) in Herb. Kew,

Polia 10 cm. longa, 5 cm. lata, elliptico-obovata, apice caudata,

basi attenuata, glabra, nervis 7-8 obliquis. Petioli 7 mm.

Stipulse 7 mm., oblongae. Eamuli tenues, glabri, internodiis

8-70 mm. Pedunculi 15 mm., tenues, sub apice bracteati.

Capitulum fructuum 8 mm. Calycis loborura partes deciduae

2 mm., spatbulatse, sparse hirsutse, partes persistentes ovato-

lanceolatse, basi birsutae.

New Guinea.—Sogeri Region (Forbes, n. 635).

12. Nauclea angustifolta, n* sp.

Typus (Haviland, n. 2150) in Herb. Kew.

Folia 16 cm. longa, 2 cm. lata, linearia, utrinque attenuata,

coriacea, glabra, nervis 9. Petiolis breves. Eamuli tenues,

internodiis brevibus superne dilatis. Pedunculi 2 cm., solitarii,

superne incrassati, sub apice bracteati. Bracteae duse foliacesB

32 mm. lineares, basi angustatse, coriacese, glabrae, duse stipulaceae

26 mm,, basi latse, membranaceae, pubescentes. Corolla? tubus

4 mm., latus, glaber; lobi extra pubescentes. Antberse ovatse,

usque ad summum tubum pervenientes. Stylus 7 mm. Calycis

lobi subpersistentes 4 mm., hirsuti, spatbulati, minute apiculati

;

tubi pars superior 1 mm. Pructus 2 mm.
BoHNEO.—Sarawak (Haviland, n. 2150).

Plate 3.—1. In bud, nat. size. 2. In flower, nat. size. 3. Flower.

4 & 5. Calyx-lobes. 6. Section of corolla. 7. Stigma.

13. Nauclea Chalmersii, F. Muell.

Eamuli glabrescentes, foliis confertis, internodiis 5 mm. Folia

1 dm. longa, 22 mm. lata, lineari-lanceolata, utrinque attenuata,

subaessilia, coriacea, supra nitida, glabrescentia, nervis 8-9.

Stipulse 14 mm., oblongse, obtusse, pubescentes. Pedunculi 3 cm.,

sub apice bracteati, solitarii. Capitula 25 mm. Corollse tubus •

glaber, 7 mm. Antberse oblongae usque ad summum tubum per-

venientes. Calycis loborum partes deciduse 6 mm., subulatae,

apice non dilatatae
; partes persistentes sublanceolatse, sparse

hirsutse, conspicue uni-nervise. Fructus6mm., coccis 2-partitis.

2V. Chalmersii^ F. Ton Muell. Notes Papuan PL No. 8.

New Guinea.—Sogeri Region (Forbes, nn. 8, 191).

^
The above description is taken chiefly from F. von Mueller's descrip-

tion, but in part from two specimens in bud in the Kew Herbarium

which seem to belong to this species.
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14. Nauclea ctclophtlla, Miq.

Typi in Serb. Leiden,

Folia 45 cm, longa, 36 cm. lata, late ovata, aplce apiculata,

baei subcordata, coriacea, glabra, nervis 10-12. Petioli 4 cm,,

crassi, glabrescentes. Internodia 6 cm., crassa. Pedunculi 1 dm.,

solitarii, complanati, sub apice bracteati. Bractese 35 mm.,

coriaceae, apice obtusae. Capitula sine corollis 4 cm. Calycis

lobi villosi, liueares, clavati, apice acuminati. Placentae pendulaa
;

ovula deorsum imbricata.

—

N. cyclophyllay Miq. Ann. Mus. Bot.

Lugd.-Bat. iv. 181.

Moluccas.—Batjar (de Vriese, Teysmann).

15. Nauclea media, n. sp.

Typus {Callery^ n. ?) in Kerb, Paris.

Eamuli ocliroleuci, internodiis 25 mm. Polia 22 cm. longa,

10 cm. lata, elliptico-obovata, breviter et obtuse acuminata,

Petioli

2 cm. Pedunculi 2 cm.; bracteae ab apice 6 mm. distantes.

Capitula sine corollis 25 mm., sine lobis calycum 12 mm. Co-

roUae tubi 1 cm. Antherae usque ad summum tubum pervenientes.

Stylus 2 cm. ; stigma subglobosum. Calycis loborum partes

deciduae 8 mm., elongato-fusiformes, pubescentes, partes per-

sistentes 4 mm., lineari-lanceolatae ; tubus 1| mm., subglaber.

Receptaculum hirsutum.

Ins. Philippin-e.—Luzon (Vidal, n. 1463).

16. Nauclea Fobsterii, Seem.

Arbor. Folia 12 cm. longa, 6 cm. lata, orbicularia vel

elliptico-obovata, breviter obtuse acuminata, basi interdum

attenuata, coriacea, glabra, nervis 8. Petioli 1-2 cm. Stipulae

ovatae, 12 mm., basi pubescentes. Pedunculi 5 cm,, solitarii vel

ternati, sub apice bracteati. BracteaB caducae. Capitula 3 cm.

Corollas tubus 7 mm., glaber. Antherae lineares apiculatae,

nervis

usque ad basin loborum corollae pervenientes. Calycis loborum
partes deciduae 5, clavatae, villosae, isabellinae, partes persistentes

1| mm., villosae
; tubus subglaber. Cocci ab axibus persistentibus

duci. Eeceptaculum hirsutum.—iV^ Forsterii, Seem. Fl. Vit.

p. 121. N. N.
foli

Ins. Philippinje.—Luzon : Prov. Albany (Cuming, n. 878).
Ins. Maris Pacifici.—Society Islands (Forster, n. ?), (Beechey, n. P),

(Matthew, n. ?), (Hinds), (Bertero). Tonga Islands (Xister). Samoa
(Powell n.?^ (Whitmee). Fiji (Home).
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A large tree with spreading branches ; its wood is light-coloured, fine,

And durable. The Philippine specimens (Cuming, n. 878) differ somewhat

from the Polynesian specimens, but these difier amongst themselves.

17. Nauclea ctbtopoda, Miq^'

Typus (?).

Eamuli robusti, subpurpurei, interuodiis 3-6 cm. Folia

22 cm. longa, 10 cm. lata, elliptico-oblonga, abrupte acuminata,

coriacea, glabra, nervis 14. Petioli 17 mm., crassi. Peduaculi

solitarii, 4 cm. ; bracteae ab apice 10 mm. distantes. Capitula

sine corollis 25 mm. CoroUse tubus 16 mm. ; lobi 5, glabri.

Antherse lineares apiculatse, usque ad summum tubum non per-

venientes. Stylus 28 mm. Calycia loborum partes caducae

4 mm., filiformes, minute clavatge, apice flavse, partes persistentea

3 mm., lineari-lanceolutse, castanese, glabrae; tubus 2 mm.,

hirsutus. Eeceptaculum hirsutum, setis glabris.

—

N. cyrtopoda,

Miq. PI. Ind. Bat. ii. 342.

Malasia.—Borneo (Lowe), Sarawak (Ilaviland, n. 198 b.r.e.tj

n. 713 d. k, r. o). Sumatra : Padang (Junghuhn, Beccari, n. 719). Java.

Miquel's description was taken fromaSumatran specimen. The above

description is taken from a Bornean specimen, which is probably a

variety of Miquel's plant, but quite possibly it may prove to be a closely

aUied species. The most distinctive characters of these plants are the

anthers not reaching to the top of the tube, the size, shape, and glabrous

character of the persistent portions of the calyx-lobes, the solitary

peduncles, and the size of the plants; their branches often present hollow

swellings which have been inhabited by ants ; they are nearly allied

^0 Nauclea peduncularis. In the Kew Herbarium are three specimens

from Borneo and two from Sumatra. In the Leiden Herbarium are

two specimens from Sumatra and one from Java, but none of the

Sumatran specimens are in flower : in these the tips of the calyx-lobes

seem to be much more elongate than in the Bornean specimens ; in two
of them the flower-heads seem to be almost sessile, probably because the

fohaceous bracts are large and persistent ; in one plant at Leiden the

fitipuliform bracts still enclose the young head, they are 6 cm. long and

strongly keeled down the middle. Miquel in Ann. Mus. Bot Lugd.-Bat.

IV. 180 refers his Navclea cyrtopoda to AnthocepJialus indicus^ and says

that it is a form with short petioles and swellings on the branchlets.

This is impossible.

18. Nauclea pedunculakis, G. Bon.
Wall

hamuli purpurei. Folia 29 cm. longa, 14 cm. lata, elliptico-
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oblonga, obtuse acuminata, coriacea, glabra, nervis 10-12. Petioli

2 cm. Pedunculi sub apice bracteati, teruati; medius ssepe

brevier, 8 mm., laterales sa^pe longiores 2 cm. Capitulum sine

corollis 15 mm. CorollsB tubus 1 cm., glaber. Stylus 2 cm,

Anthera) lineares, apiculatae, usque ad summum tubum non

pervenientes. Calycis loborum partes deciduse 6 mm., apicem

ver^ius sensim clavatsB, partes persistentes 1| mm., densissime

hirsutaj; tubus 1| mm. Eeceptaculum maxime hirsutum.

N, peduncidaris^WoW. List, n. 6091; Gr. Don, Syst. iii. 469;.

Hook.f. Fl. Brit. Ind. iii. 27.

Malay Peninsula.—Penang (Wallicli, n. 6091 ; Curtis, n. 1056).

Malasia.—Borneo : Sarawak (Beccari, n. 1800).

This plant is closely allied to N. p^nyurascens, but is more robust ; it

seems to be the representative form of it in Penang and North-western

Borneo. The length of the eoroUa-tube differs considerably in the few

dried specimens which I have seen.

19. Natjclea purpurascens, KortJi.

Arbuscula. Eamuli purpura!, internodiis 4-8 cm. Eolia

18 cm. longa, 8 cm. lata, elliptica vel elliptico-oblonga, co^

riacea, glabra, nervis 8-10. Petioli 15 mm. Stipulse 18 mm.
longse, 4 mm. latse, oblongse vel subspatbulatae. Pedunculi

solitarii vel ternati, 3 cm. Capitula 35 mm. Corollae tubus

9 mm., glaber. Stylus 18 mm. Antlierae lanceolatae apiculatsBr

usque ad summum tubum non pervenientes. Calycis loborum
partes caducse 6 mm., a basi ad apicem sensim incrassatae, apice

flavae, partes persistentes 1 mm., dense liirsutse; tubus 1 mmr
Eeceptaculum hirsutum.

—

N. purpurascens, Korth. Verb. Nat.

Gescli. p. 158. N. Blancoi, Vidal, Pban. Cum. Phil. p. 175.

N. purpurea, Blume, Bijdr. p. 1008.

Malasia.—Borneo : Banjarmassin (Motley, n. 526). Java (Lobb,
n,?), (Kurz, n. ?); Prov. Bantam (Forbes, n. 521). Celebes: Kandari
(Beccari, n, ?). Ins. Philippinse : Luzon ; Prov. Albany (Cuming, n. 890).

20. Natjclea pallida, Beinw,
Typtis in Herl. Leiden.

Arbuscula. Eamuli avellanei, foliis saepe ad apices confertis,

internodiis 5-90 mm. Polia 16 cm. longa, 5 cm. lata, elliptico-

lanceolata, vel oblongo-lanceolata, obtuse acuminata, supra nitidar

subtus glabra vel pubescentia, nervis 8-10. Petioli 5 mm., com-
planati. Stipulse 8-12 mm., ovatse vel oblongatse, subpersis-
tentes, glabrae vel pubescentes. Pedunculi solitarii, rariu»

h I
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ternati, pallidi, sub apice bracteati. Bracteae subpersistentes,

2 cm., lanceolata?, obtusse, pubescentes. Capitula 35 mm-
Corollse tubus 8 mm, ; lobi 4 vel 5, glabri. Antberse linearcs

apiculatae, usque ad summumtubum pervenientes- Stylus 15 mm.
Calycis loborum partes deciduse 4 mm., filiformes, abrupte clavata>,

apice flava?, partes persistentes 1^ mm., sublanceolatae, sparse

hirsutae. Eeceptaculum sparse hirsutum.

—

JS^. pallida, Eeinv\%

ex Blume, Cat. Gew. Buitenz. p. 38. -ZV. imhricata, Blume, ex

Miq. Ann. Mus. Lugd.-Bat. iv. 18. N. orientalis, Blume, Bijdr.

p. 1008. i\r. purpurascens, Miq. Ami. Mus. Lugd.-Bat. iv. 182.

N. lanceolata, var. longifolia, Miq. Fl. Ind. Bat. ii. 138.

Malasia.—Sumatra (Marsden). Java (Zollinger, n. 344; Teysmann,
Spanoghe, hb. Miquel).

This specieSj as well as N. pwpurascens, seems to be not uncommon
near Buitenzorg. Blume does not appear to have confused them
together; his difficulty seems to have been in not knowing what
Lmnseus meant by N. orientalis, and in having never seen a specimen of

N. purpurea, Koxb. Why Miquel should have confused this species first

with N, lanceolata and then with N, purpurascens it is difficult to say

;

unless he was impressed with a belief that the species of Nauclea were
fewer than they really are. At first sight the leaves of this species re-

semble those of N. purpurascens, but the petioles are broader, and a little

practice leaves no difficulty in distinguishing the specimens even in the

absence of flowers and stipules.

21. Nauclea nicobarica, n. sp.

Typus {Soc. Unifat. Frat.) in Herb. Brit. Mus.
Eamuli pallidi. Folia 14 cm. longa, 8 cm. lata, obovato-ellip-

tica, breviter acuminata, basi asymmetrica, coriacea, glabra,

nervis 7-8. Petioli 12 mm., eomplanati. Stipule 18 mm.,
oblongse. Pedunculi 4 cm., solitarii vel ternati, sub apice brac-

teati. Corollse tubus 9 mm., glaber. Antberse apiculatse,

summum tubum leviter excedeutes. Calycis loborum partes

persistentes 1 mm., sublauceolatse, pubescentes.

—

N. purpuras-

ir. 182.

latifolia. Korth. ex Miq. Ann. Mus

Ins, Nicobar (Kurz, n. 2G140). Sumatra?^^^, x,xvui>iin (^i\urz, n. :^ui4Uj. Sumatra

r

The type specimen in the British Museum is in flower. In the Kew
Herbarium is a specimen in fruit, which is noticed in Hook. f. Fl. Brit.

Ind. iii. 24 under^^ma GriffithL There are some specimens in the Leiden
Herbarium from Sumatra labelled Nauclea purpurascens, var. latifoliaj

' 1 ***^

this species.

N,
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22. Nauclea stnkory^es, Korth.

Arbuscula. Eamuli pallidi, internodiis superne subdilatatis.

Folia 15 cm. longa, 7 cm. lata, oblongo-lanceolata vel elliptica,

^oriacea, glabra, nervis 8-9. Petioli 1-2 cm., in plantis exsiccatis

nigri. StipulaD lineares, obtusse, 6 mm., glabrae. Pedunculi

ternati vel solitarii, 6 cm., erecti. Capitula sine corollis 9 mm.
Corolla alba, tubo 6 mm. glabro, lobis extra pubescentibus.

Antliera) usque ad summum tubum pervenientes. Stylus 13 mm.
Calycifl loborum partes deciduse 3 mm., filiformes, breviter clavatae,

apice flava?, partes persisteutes 1| mm., sublanceolatae, dense

liirsutse. Cocci 6 mm., seminibus 4 mm. Eeceptaculum sparse

hirsutum.

—

N. synJcorynes, Korth. Verb. Nat. Gesch. p. 160.

Malasia.—Borneo: Sarawak (Beccari, n. 1095), (Haviland, n. 1559).

iSumatra (Teysmann). Celebes: Lepo-Lepo (Beccari, n.?). Cam-
bodia (Pierre, n. 552),

23. N'auclea excelsa, Blume.

Eamulorum internodia compressa. Polia 17 cm. longa, 8 cm.
lata, elliptico-ovata, obtuse acuminata, basi rotundata, coriacea,

glabra, nervis 9-10. Petioli 2 cm., complanati. Stipulse 1 cm.,

oblongse, carinatae. Pedunculi 5 cm., ternati, complanati, sub
apice bracteati. Bractese stipulacese 1 cm., oblongae, carinatse.

Capitula sine corollis 6 mm. Corollas tubus 5 mm., superne
pubescens ; lobi breves, extra pubescentes. Antber^ apiculatse,

eummum tubum leviter excedentes. Caljcis loborum partes

persisteutes lineari-lanceolatse, pubescentes. Eeceptaculum hir-

sutum.—iV. excelsa, Blume, Bijdr. p. 1009.
Java (Blume).

A specimen collected by Kurz in West Java and labelled Nauclea
excelsa, Blume, does not belong to this species ; it is probably a variety
of Navclea purpurascens. Some of the axes of the fruit-capsules are

persistent and have been mistaken for bracteoles.

24. Nauclea mollis, Blume.

Folia 13 cm. longa, 7 cm. lata, elliptico-obovata, obtuse obscure
acuminata, basi rotundata, supra glabra, subtus pubescentia,
nervis 10 subtus prominentibus. Petioli 1 cm., pubescentes.
Stipulae 8 mm., obovatae, carinatae, subtomentosse. Pedunculi
35 mm., laterales, divergentes, sub apice bracteati. Capitula sine

corollis 8 mm. CoroUae tubus 6 mm., superne pubescens.
Stylus 1 cm. Calycis loborum partes caducae 2 mm., filiformes,

Abrupte clavatae, apice flavae, partes persistentes sublanceolatae,
hirautae.—A^. mollis. Blnmp. Bn'rlr. t. imn
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Java (De Vriese).

This may be but a variety of N. excelsa. In the Leiden Herbarium

none of the specimens are in flower ; in the Kew Herbarium is a flowering

specimen with smaller leaves, in which the peduncles are shorter than in

JV. excelsa and the lateml ones are more divereriuer.D'"D

25. Nauclea obtusa, Blume,

Eamuli pallidi. Folia 10 cm. longa, 6 cm. lata, ovata vel

obovata,obtuse acuminata, basi vix subcordata, glabra, nervis 7-9.

Petioli 18 mm. Stipulse 15 mm., obovato-oblongae. Peduuculi

2-5 cm., solitarii vel ssepissime ternati, superne incrassati.

BractesB fugaces. Antherae lineares, apiculatae, usque ad summum
tubum pervenientes. Stylus 14 mm, Calycis loborum partes

caducae 3 mm. filiformes, breviter clavatae, apice flavse, partes

persistentes 2 mm., apice lanceolatse subulatae. Eeceptaculura

hirsutum, setis glabris interfloralibus ssepe additis.

fulvi. Axes fructuum persistentes.

—

N. obfusa, Blum
p. 1009; Korth. Verb Nat. Gesch. Bot. p. 158. iV.

Blume, Bijdr. p. 1011.

Var. (a) minor. Folia 10 cm. longa, 6 cm. lata,
'

petiolis 18 mm.

Cocci 8 mnj.

•nervia

Var. (b) major. Folia 18 cm. Jonga, 11 cm. lata, 9-nervia,

petiolis 4 cm.

Malasia.—Java (Blume, Junghuhn, de Vriese, hb. Mitjuel). Sumatra
(Beccari, n. 265).

I have united Blume's two species N. obtusa and N. cordata ; the

latter name in any case could not stand, for N. cordata of Roxburgh is

older. Korthals's description of iV. obtma clearly applies to var. (J) major

^

but some specimens ^of var. {a) minor collected by Blume himself are

labelled N. obtusa. Miquel in Ann. Mus. Bot. Lugd.-Bat. iv. 181 corrects

his previous statements in his Fl. Ind. Bat., and describes the larger

form as N. cordata and the smaller form as N. obtusa. Blume gives no
measm^ements, and his descriptions are too brief.

26. NaUCLEA BARTLlNGir, DC.
Ranjuli glabrescentes. Folia 14 cm. longa, 5 cm. lata, lanceo-

lata, obtusa, basi rotundata vel subcordata, supra glabra, subtus

pubescentia, 7-9-nervia, nervulis reticulatis conspicuis. Petioli

6^ mm., complanati, pubescentes. Stipulae 18 mm., oblongae,

hirsutae. Pedunculi ternati vel solitarii, 3 cm., sub apice bracteo-
lati. Bractese caducse, duae 5 mm. lineares subspathulatae, dua)

subtriangulares. Capitulum 3 cm. Corollre tubus 6 mm., lobi

extra sparse hirsuti. Antherae usque ad summum tubum per-
venientes. Calycis loborum partes caducae 4 mm., filiformes,
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breviter clavatae, partes persistentes truncatse. Cocci 6 mm.
Axes persistentes. Keceptaculum subglabrum.

—

JV. BartUngii,

DC. Prod. iv. 344. N. mollis, Bartl. in Herb. Haenke, ex

DC. loc. cit. N. Cumingiana, Yidal, Phan. Cum. Philip.

Ins. PniLiPPixiE.—Luzon (Vidal, nn. 1460, 1484, 1485) ; Centre of

Luzon (Vidal, n. 305) ; Prov. Nuena (Vidal, n. 2947) ; Prov. Batangas
(Cuming, n. 1522); Prov. Tayabas (Cuming, n. 833), Ins. Pamar
(Vidal, n. 833).

27. Nauclea reticulata, n. sp.

Typus {Vidal, n. 2955) in Kerb. Kew.
Eamuli robust!, castanei, pubcscentes, internodiis 4 cm.,

supcrne dilatatis. Folia 24 cm. longa, 19 cm. lata, apice obtusa,
basi cordata, coriacea, supra glabra, subtus pubescentia, nervis 8,

nervulis reticulatis conspicuis. Petioli 2 cm., crassi, pubescentes.
Stipulae 4 cm., ovatae, pubescentes, amplexieaulje. Pedunculi
5 cm., robusti, castanei, complanati, superne pubescentes, sub
apice bracteati, Capitulum 4 cm. CorolljB tubus 11 mm.,
latus, glaber. Antberae lineares, apiculatse, usque ad sumraum
tubus pervenientes. Stylus 21 mm. Calycis loborum partes
caducfP 6 mm., filiformes, clavatse, apice flava.

Ins. PmLippix^.—Luzon (Vidal. nn. 364. 147.S. 295,^^

Serb
Miq

Eamul obtuse angulati. Folia 15 cm. longa, 8 cm. lata,
clliptico-ovata, obtuse acuminata, basi aliquando in petiolum
decurrentia, maxime coriacea, glabra, nervis 8 pallidis. Petioli

15 mm. StipulaD 15 mm., lineares. Pedunculi ternati, com-
planati, 25 mm., sub apice bracteati. Eeceptaculum birsutum,
axes fructuum persistentes.—i\r. moluccana, Miq. Ann. Mus.
Lugd.-Bat. iv. 183. N. glabra, Eoxb. PL Ind. i. (512).
Malasia.—Buru.

H

Alth

Roxburgh's plant.

1009) was.

3 name because his type

figures or specimens of

Nauclea

29. Nauclea morind^folta, JSlume.
Typus in HerK Leiden., Kew,, etc.

Ramuli avellanei. Folia 14 cm. longa, 9 cm. lata, ovata,
abrupte acuminata, basi rotundata, coriacea, glabra, nervis 8-10
depreseis subtus prominentibus. Petioli 2-3 cm., complanati.
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Stipulae 1 cm.lonp;ae, Smm. latae, complanatso, obovato-oblongse.

N* morindcefolia, Bluine, Bijdr. 1011.

Malasia.—Java; (Bluaie).

The inflorescence of this plant is not known. Korthals thouf>"ht the

plant was identical with Anthocephalus indiciiSj which it in some respects

resembles, but the stipules are not ^t ^\\i\ie ^i\^u\Q^ o^ Anthocephalus,
Tho^e ot A7ithocephalus are long and folded round the bud, these are

quite flat with rounded apex. Minor distinctions are that the bark in

this species is avellaneous and corrugated, that the leaves are thicker and
more coriaceous, that their nerves are in 8 to 10 pairs, whilst in A?itho-

cephalus indicus they are probably never less than 11. The reticulated

nerves, though more numerous in this species than is common in

NaucUa, are less numerous than in Anthocejyhalus,

30. Nauclea fagteolia, Teysnu et Binn.
Eamuli teretes, pubescentes tenues. Folia 9 cm. louga, 5 cm.

lata, ovata, acumiuata, basi rotundata, submembranacea, supra
glabra, subtus pubescentia, nervis 10. Petioli 1 cm., tenues,

pubescentes. Stipulae 8-12 mm., complanatae, pubescentes.

fagifoli

tantum).

Hort. Bog. p. 117 (nomen

q

t

Malasia.—Amboina ; (lib. Kew, ab Hanbury coium.).

This description is taken from a flowerless specimen in the Kew
Herbarium, I have trusted to the label ; I do not know of any hitherto

published description.

The following species I have not seen :

Nauclea seeicea, Spanoghe, in Linncea, xv. (1836) 314.
Nauclea vestita, Spanoghe, MS.
Arbor excelsa. Polia longa 18 cm., lata 12 cm., subrotundata,

integerrima, supra in venis pubescentia, subtus glauca ; ramuli
et petioli sericei, pubescentes. Petioli 5 cm. Stipule elliptico-

oblongae, concavse, petiolo breviores, sericea. Pedunculi termi-
nales, solitares, petiolo paulo longiores.

In montanis Timor : floret Oetobri.
N. sericea, Wall., a synonym of N. sessilifolia, is older ; so that

". sericea, Span., cannot stand as a good specific name.

Nauclea GLANDULiFEEA, SpanogJie, in Zinncea, xv. (1836) 315.
Arbor procera. Folia longa 20 cm., lata 18 cm., obovata, basi

Bubcordata utrinque glabra, parallelo-costata, integerrima, aiillis

petiolorum glandulosa. Petioli longi 25 mm. Stipul® ovales
obtusae, glabrae, in dorso basi carinats, petiolo longiores. Pedun-
cuh terminale?, solitares ; fructus subangulati.

limor
:
in paludosis et in fruticetis humidis circa Koepaug.
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I have Dot seen the plants in Ilaenke^s Herbarium which were named

by De Candolle in the ^ Prodromus/ These are :

—

Nauclea glaherrimaj

N. Bartlinyiij N. canescens, N, rotundifolia, and N, cahjcina.

The first two are almost certainly Sarcocephalns glaberrimus and

Nauclea Bartlingii as I have described them ; the next two are clearly

species of Uncai'ta, probably U, velutina and U, insignis. The last is a

species of Naucleay not impossibly N, purpurascenSy in which case

JV. calycina will be the older name.

There is in the Kew Herbarium a specimen from Miquel's Herbarium

labelled Nauclea oxyphylla^ Miq. ; it is identical with another specimen

from the same source labelled Uncaria euryncha^ Miq., but it is not an

Uncaria or a Nauclea ; it is not in flower, but it does not belong to this

tribe. In Ann. Mus. Lugd.-Bat. iv. 181, Miquel gives Nauclea oxyphylla

as a synonym for N, strigosa ; this is probably an error, there is no

evidence that N, strigosa grows in Sumatra.

I am altogether uncertain about the species in Blanco, Fl. Filip. ; they

are :

—

Nauclea lutea, N, amarilla^ N, glandulosa, N, lanceolataj N, latifoliaf

N, glaberrima, N. glahra^ N calycinoy N, obtusa, N, luzonie7isis, N. adina^

N, digitata.

Species a genere Nauclea exclusce.

Nm acida. Hunter, in Trans. Linn- See. ix. 223 = Uncaria acida^

Eosb.

iT. aculeata^ H. B. K. Nov. Gen. et Sp. iii. 382 = Uncaria fomen-'

tosa.

K Uncaria guinensis.

N. adina, Blanco, "FL Filip. ed. 2. p. 102=Mitraggna diversifolia

N. adina, Sm. in Eees*s Cyclop, xxiv. = Adina gloUflora.

N. adinoides, Lindl. in Bot Eeg. p. 895 = Adina glohijlora.

N. africana, Willd. Sp. PI. i. 929 = Mitragyna africana.

N. appendiculata^ Walp. Eep. ii. 943 = Uncaria appendiculata.

Miq Adina polycephala

N. attenuata, Walp. Eep. ii. 513 = Uncaria attenuata.

N. hracteosa, Welw. Syn. Expl. p. 48 = Mitragyna macrophylla.

N. Brunonis, Wall. Li^st, n. 6097 = Mitragyna diversifolia.

N. Gadamba, Eoxb. Hort. Bang. p. 14 = Anthocephalus indicus.

Uncaria canescens.

Uncaria velutina.

Adina polycephala.

A. cinchoncp, DC. Prod. iv. 345 = Uncaria tomentosa.

jy. citrifolia, Poir. in Lam. Encycl. iv. 345 = Anthocephalus
indicus.
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, V

2

K SarcO"

cepTialus cordatus.

N. cordata^ lio

N. cordifolia^
'

N. cuspidafa^

cusp Idata.

Sarcoceplialits cordatm.

difc

JBreonia

Walp. Eep. ii. 513 = JJncaria dasyoneiira.

N. digitata, Blanco, PL Filip. ed. 2. p. 102 = Heptapleu

CepTialotus.

N» diversifolia^ Wall, List, n. 609G = 'M.itragyna diversifoUa

N. ellintica. Dalz. et Gribs. Bomb. "PI. n. IIS Sarcocephalus

missionis.

-ZV. elUptica, Walp. Rep. ii. 512 = TTncaria dasyoneura.

N.ferrea^ Blume, Bijdr. 1014 = TTncaria ferrea.

N. ferruginea^ Blume, Bijdr. p. 1013 = JJncaria scleropliylla,

N. Gambir^ Hunter, in Trans. Linn. Soc. ix. 218= Uncaria Gamhir.

N. glaherrima, Bartl. es DC. Prod. iv. 344 = Sarcocephalus gla-

herrimus.

N.glahrata, Blume, Bijdr. p. 1012 = Uncaria glalrata.

grandifo

grandifo

phylla.

Sarcocephalus cordatus

Uncaria macro

-

N. guianensis^ Poir. in Lam. Encjcl. iv. 436 = Uncaria gui-

anensis.

Si Uncaria insignis.

N. Sallii^ Walp. Eep. ii. 512 = Uncaria insignis.

N. inermis, Baill. in Bull. Soc. Linn. Paris, i. (1879) 201 = Mi-

tragyna africana.

N. insignis, D. Dietr. Syn. i. 791 = Uncaria insignis.

Korthalsii Mitragyn
JS. l^vigata, Walp. Eep. ii. 512 = Uncaria Uvigata.
N. lanosa, Poir. in Lam. Encycl. Suppl, iv. 61 = Uncaria lanosa.

Iatif

i

esculentus.

xxiv. n. 5 = SarcocepTialus

N. longiflora, Poir. Encycl. Suppl. iv. 63 = Uncaria sp. (

Eumph. Amb.).
N. luzoniensis, Blanco, El. Eilip. ed. 2. p. 102 = Mitragyn

sp- (?).

-^. luzoniensis, D. Dietr. Syn. PI. i. 791 = Uncaria insignis.

N. macropJiylla, Blume, Bijdr. lOlO = Sarcocephalus cordatus.

LINK. JOURK.—BOTAKV, YOL. XXXTTT. P
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N. macroplylla, Perr. et Lepr. ex DC, Prod. iv. 346 = Mitragyna

macroplylla.

N. 7nacrophylla, Eoxb. Hort. Beng. 14 = Antlwcephalus macro-

phyllus,

N. Mainqayi, Hook. Fl. Brit. lud. iii. 27 = SarcocepJialus Main-

gayu

N. microcepTiaUj Delile, in CailL PI. Afr. p. 67 = Adina wicro-

cepliala.

N. microcepTiala^ Wall, ex Voigt Hort. Calc. 375 = Adina poly-

cep li a Ja.

N, missionisj Hook. f. Fl. Brit. lud. iii. 27 = SarcocepTialus missi-

oms.

TValD. Een. ii. 512 = Unearia nemorosa.

N. ollonga, Miq. ex Hook. f. Fl. Brit. Ind. iii. 27= SarcocepTialus

mtssioms.

iV, orienfalis^ Gaertn. Fruct. i. 151 = Miiragyna parvifoUa.

N, orientalis. Herb. Madr. ex Wi2:ht & Arn. Prod. 392 = Sarco-

cephaJus missionis.

N.

et S.missionis,

SarcocepTialus cardatus

If. ovah'fi

folia

Unearia ovali-

iflora^ Pers. Syn. i. 202 = Mitragyna parvifc

N. parvifc Mitragyna parvifc

K. parvifolia^ Wall. List, n. 6093 h = SarcocepTialus cordafns

N. pedicellata^ Blume, Bijdr. ]

N. pilosa^ Blume, Bijdr. 1013

iV". pilulifera^ Baill. ex Franch. P
N. platanocarpa^ Hook. f. Ic. PI.

iV. voIucepTiala, A. Eich. in Mem

Unearia pedicellata.

Unearia pilosa.

glohifi

Mitragyna of

%

t

-\

,-1

:5

-A

' t^

* *

Unearia fomentosa.

N.

"Wall. List, Ti. 6100 = Adina polycepTiala.

178 = Adina racemosa.

N. rTiyncTiopTiylla^ Miq. Ann. Mus. Lugd.-Bat. iii. 108 = Unearia

rTiyncTiopTiylla.

N. rotundifolia^ Bartl. ex DC. Prod. iv. 346 = Unearia in-

signis.

N. rotundifolia, Eoxb. Hort. Beng. G6 = Mitragyna diversifolia.

K BoxlurgTiiana^ "Walp. Rep. ii. 513 = Unearia EoxhurgTiiana-
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N, Roxhurghii^ Gr. Don, Gen. Syst. iii. 4Sd= Sarcocephalii$ cor-

datus.

N. samhucina, Winterb. Account Sierra Leone, ii. 45 = Sarco-

cepTialus esculentus.

N. scandens ^ E-oxb. ex Hook. f. Fl. Brit. Ind. iii. 30 =^Uncaria

s'essilifructus.

N. scandens, Sm. in Eees's Cyclop, xxiv. n. 9 = Unearia pilosa.

iV. sclerophylla, Hunter, in Trans. Linn. Soc. ix. 223 = Unearia

scleropTiylla.

N. sessilifructus^ D. Dietr. Syn. PL i. 792 = Unearia sessili-

fructus.

N, sessilis, Spreng. Syst. iv. Curse Post. 81 = Unearia sesslU-

fructus.

N. setigera, Blume, Bljdr. 1013 = Unearia lanosa.

N. setiloba^ Walj). Eep. ii. 913 = Unearia setiloba,

iV. silhetiana, D. Dietr. Syn. PL i. 791 = Unearia macropliyUa.

N. sinensis^ Oliver, in Hook. Ic. PL 1. 1951 = Unearia sinensis.

M Mitragy

N. speciosa, AValp. Eep. ii. 512 = Unearia pedicellata.

N. sferetdicefolia, A. Eich. in Mem, Soc. Hist. Nat. v. (183-1)

289 =^Adina eordifolia.

N.stipulacea, G. Don, Gen. Syst. iii. 4tQd = Mitragyna macro-

pTiylla.

WalL List, n. 6090 c? = Sareaeephalus eordatus.

K
^. stipulosa, DC. Prod. iv. 346 = Mitragyna maerophylla.

N. subdita, Steud. Norn. ed. 2. 186 = Sarcoeephalus sulditus.

129 = UneariaN. surinamensis^ M
tomentosa.

w

N. tetrandra^ Eoxb. Hort. Beng. 14 = Cephalanthus Occidentalis.

Willd Unearia

tomentosa.

N. trichotoma, ZolL Syst. Verz. IncL Arch. 61 = Adina poly-

cepJiala,

N.tuhulosa^ Arn. ex Tliw. Enum. PL ZeyL 137 = Mitragyna

tuhulosa,

N. unearia, D. Dietr, Syn. PL i. 791 = Unearia acida.

-^. undulata, Eoxb. Hort. Beng. 14 = Sarcoeephalus undulatus.

N. vertieillata, BailL Adaas. xii. (1879) 314 = Adina microee-

phala.

f2
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iV^, Wallich'am, E. Br. in Wall. List, n. 6098 = SarcocepUlus

cordatus.

N. Wallichiana, Sprang. Syst. iv. Ouras Post. 81 = U7icaria

lanosa.

K WallicUi, Wall. List, n. 6098 = Sarcocephalus cordatus.

YIL MlTEAGTNA.

(Typi

—

M^ speciosa^ parvifoUay africana.)

Flores in capitulum globosutn compacti, braeteolis paleaeeis

cincti. Eeceptaculum hirsiitum. Calycis tubus subglaber,

parte superiore brevi vel longa, lobis imbricatia brevibus vel

nuUig. Corolla infundibularis, fauce subglabra vel pilosa, lobis

5-valvatis. Stamina fauce corollae inserta ; antberae saepe lanceo-

lutse, apiculatse. Stigma mitratum, basi intrusum. Ovarium

biloculare; placentae pendulse ; ovula numerosa sur.^um imbri-

cata. Fructus breves, sessiles, apice debiseentes, endocarpis

coriaceis separantibus. Semina complanata, suborbicularla.

Arbores. Folia, nervis transversalibus parallelibus, nervulis

reticulatis conspicuis. Stipulae magaae, interpetiolares, com-

planatai, caduca3. Peduaculi terminales vel asillares, solifcarii

vel ternati, simplices vel ramosi. Bracteae prope apices pedun-

culorum magn^e, duse ssepe petiolatse subpersistentes.

Mitragyna, Xorth Obs. de Naucl. Ind. p. 19 (1839).

Stepbegyne, Korth. Verk Nat. GescTi. Bot. 160 (1840 ?).

Mitragyne, Korth. I. c.

Nauclea, auct. partim.

Mamboga, Blanco, Fl. Filip. ed. 1. 140 (1837).

j^

V
I

i

Synopsis Specierum.

Sectio 1.—Polia minora. Corollse lobi extra glabri.

Pedunculi sa?pissime ternati.

Calycis tubi pars superior brevis cupularis.

Petioli longiores quam 2 cm 1. speciosa.

Petioli breviores quam 2 cm.

Corolla fauce subglabra 2. parvifolia.

Corolla fauce pilosa 3. afriicana.

Calycis tubi pars superior tubulosa,

elongata 4. tuhulosa.
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Inflorescentia ssepe cymosa. Calycis tubi pars superior sub-

tubulosa.

Caljcis limbus breviter lobatus 5. diversifolia.

Calycis limbus alte lobatus 6. Mrsuta.

Sectio 2.—Folia majora. Corollae lobi extra pubescentes.

Calycis lobi breves 7. macropTiylla.

Calycis lobi 1 mm 8. rulrostipulacea.

1. MiTRAGTNA SPECIOSA, Kortll.

Earauli obtuse augulati. Folia 14 cm. longa, 7 cm. lata,

elliptica, abrupte acuminata, basi rotundata vel subcordata,

subtus in nervis pubescentia, nervis 15. Petioli 25 mm. Stipulae

2 cm., lauceolatse, sparse pubescentes, nervis 9. Pedunculi

ternati, 3-5 cm. Bractese foliacese4 cm., petiolis 2 cm. Corollae

tubus 5 mm., extra glaber, fauce pilosus ; lobi 3 mm., glabri,

marginibus revolutis. Stamina reflexa. Stylus 13 mm. ; stigma

2 mm. Calycis lobi 5, quatuor breves rotundi, quintus sa?pe

spathulato - oblongus ; tubi pars superior brevis, cupularis.

Bracteolse 4 mm., subglabrse. Eeceptaculum dense hirsutum.

Fructus costa) 10, endocarpiis 4-valvatis.

—

M, speciosa, Kortb.

Obs. de Naucl, lad. p. 19 (sine descriptione). Stephegyne spe-

ciosa, Korth. Verb. Nat. Gesch. Bot. p. 160. S. parvifolia, K.

Schum. n. Kaiser-Wilh.-Laad, p. 127. Nauclea speciosa, Miq.

Fl. Ind. Bat. ii. 140.

Yar. (a). Folia 15-nervia.—Borneo.

Yar. (b). Polia 10-nervia.—Ins. Philippinse ; New Guinea.

Malasia.—Borneo: Banjarmassin (Korthals; Motley, n. 1 109). Ins.

PhUippinae : Luzon (Vidal, n. 798).

New Guinea.—Kaiser Wilhelmsland (HoUrung, n. 674).

2. MiTEAGTKA rAEVIFOLTA, Kovth.

Folia maxlnie varia, ssepe 1 dm. longa, orbicularia, ovata vel

elliptica, obtusa vel breviter et obtuse acuminata, basi rotundata,

cordata, vel attenuata, supra glabra, subtus pubeseentia, nervis

7-8. Petioli 5-20 mm. Stipulae obovatse, 15 mm. Pedunculi

aaepe ternati, laterales 35 mm. Bractese foliacese, petiolatse, per-

sistentes. CorollsB tubus 6 mm., extra glaber, intus subglaber;

lobi 2 mm. Stylus 9 mm.; stigma 2 mm. Ovarium 2 mm.
Calycis pars superior brevissima, lobi breves rotundati mar-

ginibus hirsutis. Bracteolae 2 mm., superne niarginibus hirsutis.
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Fructus 5 mm.—Jf. parvifolia^ Kortli. Obs. de Naucl. Ind.

p. 19. Nauclea parvifoUa, Wight & Arn. Prod. 391; Wight,

111. t. 123 ; Bedd. Fl. Sylv. t. 34 ; Eoxb. PL Corom. i. 40, t. 52,

et Fl. lud. i. 513 ; Willd. Sp. PI. i. 929. JV. parvijlora, Pers,

Syn. i. 202 ; Dalz. & Gibs. Bomb. PI. 118. Btepliegyne parvi-

Joliay Korth- in Verb. Gesch. IN^at. Bot. 161 partiiu ; Braudis,

Tor. PI. 202 ; Hook. f. PI. Brit. Ind. iii. 25.

India.—Ceylon (Walker^ n. 68), (Thwaites, n. 780). Courlattem

(Herb. Wight). Kurg (Herb. Wight). Vellyengry Hills (Wight,

Kew Distr. n. 1298). Belgaum (Ritchie, n. 341). Madras (Rottler,

n. 211 ; Hooker f. k Thomson). Kanara (Herb. Ilohenacker). Cen-

tral Provinces (Tliomson), N.W. India (Royle). N, India (Edge-

worth). Gurhwal (Falconer). Kumaon (alt. 1000 ft., Strachey &
Winterbottoru). Behar (alt. 2000 ft.. Hooker f.). Upper Gangetic

Plain (Thomson). Rangoon (McClelland). Upper Burmah (Collett,

n. 56, n. 855). Mergui (Griffith, Kew Distr. n. 2746).

The Javan plant is not tliis but M, diversifoUa, Both this plant and

M, diversifoUa are very variable, and it is this which makes it occa-

sionally difficult to distinguish between them. In this plant the inJBor-

escence is less cymose, the superior portion of the calyx-tube mucli

shorter and more cupular, the top of the bracteoles more hairy, the

corolla-tube longer and subglabrous within. The New Guinea specimens

which have been referred to this species are M, speciosa. The Molucca

specimens I have not seen.

\H

3. MiTEAQTNA AIEICANA, Kovth.

Arbor. Eamuli glabrescentes. Tolia 7 cm. longa, 4 cm. lata,

ovata vel elliptica, obtuse vel obtuse acuminata, basi rotundata vel

subcordata, vel attenuata, supra glabra, subtus in iiervis hirsuta,

nervis 7-8. Petioli 8 mm., pubescentes. Stipule 12 mm.
Peduiiculi 4 cm., axillares et tcruiiuales, sub apice bracteati.

Bracteai foliacca), 5 cm., petiolis 25 mm., bracte® stipulaceae,

14 mm., caducaj. Corollas tubus 5 mm., extra glaber, fauce

l)ilosus; lobi 2 mm. Stylus 12 mm.; stigma 1 mm. Calycia

tubi pars superior brevis cupularis, breviter 5-dentata, pars

inferior 1 mm. glabra. Ovula numerosa, complanata. Ke-
ceptaculum birsutum. Bracteolaj 3 mm., subglabr®.—J/, ufricana,

Kurtb. Obs. de Naucl. Ind. p. 19. Uncaria inermis, Willd. in

Usteri, Delect, ii. p. 199, t. 3 (1793). JSauclea africana, Willd.
Sp. PI. i. 929 (1797). N. platanocarpa, Hook. 1 in Hook. Ic
t. 787. Cej)halanthus qfricanus, Keichenb. MS. in Sieb. PL

r-

r
- L
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Seneg. n. 20. Stephegyne africana^ Walp. Eep. ii. 513 ; Beath.

iu Hook. Niger M. 380, t. 37.

Africa Trop. Bor.—Gambia (Mackenzie, Skuer). Senegal (Roger).

Niger (Ansell, Vogel, Barter; Scott Elliot, n. 5378). Baehr el Arab

(Schweinfurth, n. IIUO).

4. MlTKAGTNA TUBULOSA, HaV.

Arbuscula. Eamuli obtuse 4-angulati. Polia 13 cm. longa,

7 cm. lata, elliptica, obovata, acuminata, membrariacea, subtus

in nervis pubescentia, nervis 9-12. Petioli 1 cm. Stipulse

15 mm., ovatae, 9-12-uerves. Pedunculi saepissinie ternati,

medius ssepe 3 cm., duo laterales 5 cm. Bracteae foliaceae 6 cm.

;

bracteae stipulaceae I cm. Corollse tubus 9 mm., extra glaber,

intus sparse birsutus ; lobi 3| mm., glabri. Stylus 15 mm.;

stigma 3 mm. Calycis tubi pars superior 4 mm., tubulosa, limbo

integro. Fructus decem-costatua, 7 mm. ; semina complauata,

4 mm. Receptaculum birsutum. Bracteola) 4 mm.

—

Stephegijne

tubulosa, Hook. f. in Bentb. et Hook", f. G-en. PL ii. 32, et PI.

Brit. Ind. iii. 25; Bedd. Fl. Sylv., Anal. Gen. 128, t. xxix. fig. 1.

Nauclea tubulosa^ Arn. in Thw. Enum. PI. Zeyl. 137 ; Bedd. Ic.

Pi. Ind. Or. t. 18.

India,—Ceylon (Walker in hb. Liudley ; Thwaites, n, lGo7). Cochin

(Johnstone).

5. MiTEAGTKA DIVEKSIFOLIA, Sav.
Arbor. Eamuli pallidi. Folia 14 cm. longa, 10 cm. lata,

maxime varia, ovata, apice obtusa vel obtuse acuminata, basi

rotundata, rarius subcordata, supra glabra, subtus in nervis

pubescentia, nervis 8-9. Petioli 15 mm. Stipulse 25 mm.
Inflorescentia cymosa. Bractese foliaceae- 5 cm., petiolis 1 cm.;

bracteaj stipulacese 2 cm., caducse. Corolla tubus 3 mm., extra

glaber, fauce pilosus ; lobi 2| mm., glabri. Stylus 9 mm.;

stigma 1| mm. Calycis tubi pars superior 1| mm., limbo breviter

lolato, pars inferior 1^ mm. Bracteolso 3 mm.

—

Stephegyne

diversifolia. Hook. f. Fl. Brit. lad. iii. 26. S. parvifolia,

Korth. Verh. Nat. Gesch. p. IGI partim. Naicclea diversi-

folia, Wall. List, n. 609G ; G. Don, Gen. Syst. iii. 467.

tundifolia, Eoxb. Fl, Ind. i. 51G ; Kurz, For. Fl. Burma, ii.

67. N. Brunonis, Wall. List, n. 6097; G. Don, loc. cit.

N. parvifolia, var. 2, Kurz, For. Fl. Burma, ii. 67.

India.—Chittagong (Clarke, n. 10907; Hooker f. & Thomson).

JV. TO"
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Burma (Brandis, n, 1153). Rangoon (McClelland, Maingay). Pegu

(Kurz, n. 1446). Mergui (Griffith, Heifer, Kew Distr. n. 2747).

Malasia.—Cocos Islands. Ins. Pbilippinse—Luzon ;
Prov. Batargas

(Cuming, n. 1523); Centre of Luzon (Vidal, n. 2953J ; Prov. Nueva

Vircaya (Vidal, n. 2958) ; Manila (Vidal, n. 372). Malpina. Java.

The specimens from Java belong to this species, and not to M.parvi-

folia.

6. MiTKAGYNA HIESUTA, n. sp.

Typus {Pierre, n. 1835).

Eamulifuliginei, pubescentes ; internodia 5 cm. Eolia 14 cm.

longa, 9 cm. lata, ovata, obtusa, basi subcordata, coriacea, supra |

sparse pubescentia, subtus dense Mrsutaj nervis 12-14. Petioli

1 cm., villosi. Stipulse 12 mm. longse, 10 nini. latse. Inflor-

escentia cymosa, diffusa
;

pedunculi pubescentes. Bractese

foliacese, maxime varise ; bractese stipulacese 12 mm., caducse.

Calycis tubi pars superior 1 mm., pars inferior 1 mm. ; lobi

2 mm., lineari-oblongi. Bracte^ 3 mm.
Cochin China.—Bao Chiang (Pierre, n. 1835).

The specimen is in bud only, but the species is readily distinguished

not only by the hairiness but also by the calyx-lobes.

7. MiTBAGTNA MACEOPHTLLA, Sav.

Arbor. Eamuli glabri. Folia 18-35 cm. longa, 11-25 cm.

lata, maxime variabilia, obovata, obtusa, basi attenuata vel

rotundata, in petiolo sa^pe decurrentia, coriacea, membranacea,
supra glabra, subtus glabrescentia, nervis 7-10. Petioli 2 cm.

Infloresceutia sjcpe umbellata. Peduuculi ternati, s»pe in

multos pedunculos secondarios 5 cm. longos divisi. Bracteae

foliaceie 4 cm., petiolis 15 mm. Capitulum sine corollis 9 mm.
Corolla) tubus 3 mm., glaber ; lobi 2 mm., extra pubescentes,

apice appendicibus glabrig cylindricis deciduis ornatl. Caljeis

tubi pars inferior 2 mm. glabra, pars superior 1 mm. ; lobi

rotundati, marginibus ciliatis. Bracteol^e 3 mm., sparse hirsutse.

Fructus 5 mm., lateraliter dehiscentes. Semina complanata
St^ephegyne macroplylla, Hiern, in Oliver, Fl. Trop. Afr. iii. 41.

Navdea stipuJosa, DC. Prod. iv. 346. N. macrophylla, Perr. et

Lepr. ex DC. Prod. I. c. N. hracteosa, Welvv. Sjnopse Explic.

p. 48. n. 130. ^\ stipulacea, G. Don, Gen. Syst. iii. 469.
N. stipulate, lienth. et Hook, f . Gen. PL ii. 31.
North Trop. AFRicA.-Femando Po. Sierra Leone (Scott Elliot,

n. 5014). Niger (Barter). Nun River (Mann). W. Tropical Africa,
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lat. 10^ N. (Mann, n. 1771). Niamnlam Land (Schweinfurth). DJur-

land (Scliweinfuith).

South Teop. Africa.—Angola (Welwitsch). Zambesi (Kirk).

Plate 4.—1. Flower, nat. size. 2. Flower, enlarged. 3 & 4. Bracteoles.

6. Tip of petals. 6. Stigma. 7. Fruit, nat. size. 8, Fruit, enlarged.

9. Section of fruit. 10. Seed.

8. MiTRAGTNA EUBEOSTIPULACEA, HuV.

Typi {Volkens, n. 1583).

Arbor. Eamuli pallidi. Folia 30 cm. longa, 24 cm. lata,

elliptica, obovata, basi attenuata, glabra, nervis 9 testaceis.

Petioli 2 cm. Stipulse 4 cm., ovate. Inflorescentia cymosa.

Pedunculi pubescentes 35 mm. Bractesa foliacese 6 cm., stipu-

lacese 3 cm., ovatse, nervis 16. CoroUse lobi valvati, extra

pubescentes. Stigma mitratum. Calyx glaber ; tubi pars

superior 2 mm., lobi 1 mm., imbricati. Placentae longae, pendulse,

ovulis sursum imbricatis. Eeceptaculum hirsutum. Bractese

numeros8e paleacese. — Adina ruhrostipulacea^ K. Schum. in

Engler, Pfl. Ost-Africa, C. p. 378.

Afeica.—Kiboscho, 4400 ft. (Volkens, n. 1583). Eu^venzori (Scott

Elliot).

Plate 4.—11. Bracteole. 12. Calyx.

VIII. UXCAETA.

(Typus U. guianensis.)

Plores in capitulum globosum aggregati, sessilcs vel pedi-

cellati, ebracteolati, vel bracteolis filiformibus intermixti. Calycis

tubi (hirsuti non angulati) pars inferior ovata vel fusiformis,

pars superior campanulata, infundibularis vel breviter tubulosa ;

lobi 5, valvati vel aperti. Corolla tubuloso- infundibularis

;

|auce glabra; lobi 5, valide imbricati. Stamina 5, fauce corollae

brevia ; antherse oblongse, basi 2-setosae.

Stylus gracilis, longe exsertus ; stigma subglobosum, clavatum,
vel fusiforme. Ovarium biloculare, placentis linearibus septo

affixis, ovulis sursum imbricatis. CaptJula ssepe elongata, septi-

cide bivalvis
; endocarpum coriaceum, a tube calycis separans.

kemma sursum imbricata; testa utrinque longissime alata, ala

mfenore placento affixa bipartita; albumen carnosum.
irutices scandentes. Eamuli 4-angulati5 internodiis elongatis.

Polia opposita, breviuscule petiolata. Stipulse intcrpetiolares,

Integra) vel bifidte. Pedunculi solitarii termiiiales axillaresque, vol

inserta: filamenta
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terminales ternati, vel axlllares in racemes ternatim verticillatos

collecti. Pedunculi axillares, in cirrhos uncinates steriles tsepe

umtati. Bractese parvse, saepe coiinutse-

Uncaria, Schreb. Gen. FL (ed. 1789) i. 125.

Ourouparia, Aubl. PL Oiiian.frangoise (1775) i. 177.

Agjlopliora, NecTc. JElem, (1790) i. 145.

Eestiaria, Lour. FL Coch. (1790) p- 639.

Uncinaria, Eeichb, Norn. (1841) p. 230.

Nauclea, auct, partim.

Synoi^sis Specierum.
Sectio 1.

CapsulsB pedicellatse. Bracteolae nullae. Capitulum ssepe

terminale, solitariuin. Calycis tubi pars superior infuadibularis;

lobi breves. Poliorum nervuli transversi vix prominentes.

Stipulae bifidse. jStignia elongatum.

Corolla) tubus 1 cm 1. africana.

Sectio 2.

Capsulae pedicellat?e. Bracteulae nullse. Pedunculi axillares.

Calycis tubi pars superior iufundibularis ; lobi triangulares,

valvati. Folia valde coriacea, uervulis transversis valde promi-

nentibus. Stigma ovoideum. Stipulae bifida^.

CorolJse tubus 25 mm 2. pedicellata.

CorollsD tubus 18 mm 3. insignis.

Corollse tubus 14 mm 4. sclerophylla.

Sectio 3.

^

CapsulsD pedicellata^. Bracteolae nulla). Pedunculi petiulis

vix bis longiores. Calycis tubi parte superiore lobis breviorea.
Stipulae ssepissime integrse.

Stipulae bilobatse.

Poliorum iiervi transversi obscuri .... 5. acida.
Poliorum nervi transversi distincti. . . . 6. canescens.

Stipulae integrae.

Polia glabra.

Petioli subteretes.

Polia 3-nervia ^f
Poiia 4-nervia g. calophylla.
Polia 6-nervia.

75 mm. longa 9. jasminiflora.

^

100 mm. Joi,ga 10. Gambir.
Petioli alati . -x-x j i

' ' 11. ptej'opoda.

rinervis.
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Folia subtus pubescentia.

Calycis lobi ovati.

Folia 3-6-nervia 12. dasyoneura.

Calycis lobi angusti.

Folia 6-nervia 13. attenuata.

Folia 8-10-nervia 14. ovata.

Folia 6-7-nervia, nervis subtus

prominentibus 15. horneensis.

Sectio 4.

CapsulsB pedicellatse. Bracteolge nuUse. Peduuculi petiolls

multum longiores. Calycis lobi lineares vel filiformes, tubi parte

superiore longiores, lobis secundariis sa?pe ornati. Stipulae

bilobatae.

Calycis lobi lineares.

CorollsD tubus hirsutus.

Calycis lobi superne angustiores . . 16. macrophylla.

Calycis lobi superue latiores 17. velutina.

Corollae tubus glaber.

Calycis lobi sparse hirsuti 18. lanosa.

Calycis lobi extra dense hirsuti .... 19. glahrafa.

Calycis lobi filiformes.

Folia supra glabra 20. setiloha.

Folia supra hirsuta.

Florum pedicelli cohserentes.

Calycis tubus superne hirsutus . . 21, RookerL
Calycis tubus superne glaber .... 22. appendiculata.

Flores subsessiles 23. ferrea.
Sectio 5.

Capsulse sessiles. Bracteolse filiformes. Infiorescentia pseudo-
racemosa vel pseudo-paniculata. Stipulse ssepissime bilobatae.

Calycis lobi lineares.

Folia hirsuta.

5-nervia 24. BoxhurgTiilana.

^ I'olia glabra.

9-nervia

;

lobi calycis superue latiores, 2 mm. 25. pthsa.

lobi calycis inferne latiores, 2 unu. 2G. hirsuta.

lobi calycis 1 mm 27. tonJcinensis.

Stipulae iutegrse 28. sinensis.

Stipula) bifidae 29. rhjnchophylla.

r
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Calycis lobi brevissimi.

Folia 8-nervia 30. homomalla.

Folia 5-nervia
;

submembranacea 81. Icemgata.

coriacea, subtus glauca 32. sessilifructus.

Sectio 6.

Capsulae pedicellatae. Bracteolae filiformes. Pedunculi pseudo-
racemosl. Stipulse integrao.

Caljcis tubi pars superior cupularis .... 33. tomentosa.
Calycis tubi pars superior infundibularis . 34. guianensis.

1. Uncaeia AFBiCAifA, G. Don.

Frutex 1-15-metr. Eamuli glabri vel pubescentes; internodi
7-9 cm. Folia 13 cm. longa, 6 cm. lata, elliptico-Ianceolata,
longe acuminata, supra glabra, subtus glabrescentia, nervis 7-8.
Petioli 7 mm. Stipulae bifidae, lobis acutis. Pedunculi 7 era.,

maxima variabiles. Flores pedicellati vel subsessiles. Corolla
sericea, mellea

; tubus 1 cm., lobi oblongi. Calyx sericeus ; tubi
pars superior 4 mm.

; lobi 1 mm., obtuse triangulares. Stylus
18 mm.

;
stigma 4 mm., elongato-clavatum. Capsulee 2 cm., cum

pedicellis aequilongaj. BractesB nullse.-C^. africana, G. Don, Gen.
Syst. ui. 471 ; Hook. Ic. PI. t. 781 ; Benth. in Hook. Niger Fl.

381, t. 42
;

Hiern, in Oliver Fl. Trop. Afr. lii. 42. U. mada-
gascanensis, Baill. in Bull. Soc. Linn. Paris, i. (1879) 219.
JSfaucIea africana, Walp. Eep. ii. 512.

Yar. (1). Flores subsessiles. Calycis tubi pars superior 4 mm.-
bierra Leone, Niger, Mombuttu.

Yar. (2) madagascariensis. Flores subsessiles. Calycis tubi
pars superior 2 mm.—Mascarenia.

Yar. (3) angolensis. Flores pedicellati. Calycis tubi pars
superior 4 mm.—Angola.

Yar. (4). Flores pedicellati. Calycis tubi pars superior 2 mm
liamerun.

Tn?" I''''^' ^t™''^-^^'^''^
^«"« (Scott Elliot, n. 3832, n. 4709;

u .Ti' :;'' '

^^"!::i^«'^>-
^'^Ser (Vogel, n. 117). W. Tropical Afr.,

3480).

_^

lai. P N. (Mann, n. 17G9).

S Teop. AFEicA.-Angola (Welwitsch,7n73030,'303if
MASCARExiA Madagascar (Baron, nn. 6218, 5769 ; Hildebrandt,n.o449). Ins. Comoro (Humblot, n. 451)

J2l7f"' 'T"^
^"^^''^^' ^""^ ^'' " ^''^ ^^*i« distribution, yet 1 am

unable to group the specimens I have seen into distinct species.

^

^^
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2. ITncaeia pedicellata, Roxh.

Eamuli hirsuti. Folia 90-115 mm. lata, longitudinis cum
latitudine ratione 15 : 10, ovata vel elliptico-ovata, basi subcor-

data, maxime coriacea, supra glabra vel hirsuta, subtus birsuta,

nervis 9-10. Petioli 18 mm. Stipulse 1 cm., bilobatae ; lobi

triangulares. Pedunculi steriles 20-25 mm.
;
pedunculi floriferi

5-14cm., ferruginei, dense tomentosi. Bractese 1 cm. Morum
pedicelli 1 cm. Corolla sericea ; tubus 25 mm. ; lobi 4 mm. Stylus

45 mm. ; stigma oblongum, basi abrupte constrictum. Calycis

tubi pars inferior 5 ram., pars superior 6 mm., infundibularis;

lobi 3 mm., triangulares. Capsulse 36 mm. Bracteola? null^.

U. pedicellata, Roxb. PI. Ind. i. 520, ed. Carey & Wall. ii. 128 ;

DC. Prod. iv. 349; Kortb. Verb. Nat. Gescb. p. 166; Miq.
Ann. Mus. Lugd.-Bat. iv. 84. U, sclerophylla^ Hook. f. PL Brit.

Ind. iii. 28. V, speciosa^ Wall. List, n. 6106. U, ferruginea^

Kurz, Por. PI. Burma, ii. 69. Bestiaria cordata^ Lour. PI. Co-

chincb. (ed. 1790), p. 639. Nauclea pedicellata^ Blume, Bijdr.

1012,

India.—Tenasserim (Griffitb). Mergui (Griffitli, n. 2764).

Malasia.—Penang (Maingay, nn. 2256, 2371 ; Wallich, n. 6106a).

Malacca (Maingay, n. 2947). Singapore (Anderson, n. 103). Borneo:

Sarawak (Beccari, nn. 789, 428 ; Haviland, n. 836) ; Labuan (Motley,

n. 359). Banca (Mic[uel). Sumatra. Java (Blume, Lobb, Miquel).

Ins. Philippine (Vidal, n. 369).

New Guinea.—Sogeri Region (Forbes, n. 104). K. Wilhelmsland

(Hollrung, n. 639).

Ptoxburgb's description of the leaves apj^lies to this plant, and not ihe

smaller species U. sclerojyhylla ; he adds that it is a native of the Moluccas,

form probably does not grow. It is possible that the

locality is erroneous, but in the cases of Nauclea glabra ^ Nauclea macro-

phylla, and Nauclea undulata, where the same locality is given, it is

correct. Wallich (List, n. 6105) applied both names U. sclerophylla and
?7. pedicellata to the smaller form, and he calls this species U. speciosa.

Blume, DeCandolle, Korthals, and Miquel used Uncaria pedicellata for

this form, and it is so used in tlie Leiden Herbarium. Sir Joseph Hooker,
however, applied the name U, sclerophylla to this species: probably he
regarded Wallich's n. 6105 B as the type of U. pedicellata ; there is

nothing on the label of this specimen to show either the date or locality

at which it was collected. In referring Restiaria cordata^ Lour., to this

species I have relied upon a specimen so labelled which is in the British

Museum.

In whatever way the group to which these plants belong is subdivided
into species, unusual forms would still h^ found which would be difficult

smaller
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to deal with ; but, so far as I can judge from tlie specimens I have seen, it

would be very often possible to guess the part of Malasia from which a

particular specimen came ; that is to say, that the variations are to a

considerable extent correlated with localities. I think it clearer to keep

V. insignis distinct from U. pedicellata^ but in keeping it separate I do

not wish to assume any real specific limits. The points to be especially

noted are the length of the corolla-tube, the length of the calyx-lobes

and of the fruit-capsules, the degree of hairiness of the plant, and the size

and shape of the leaves.

s

"H

3. Uncaeia insignis, BC.

Hamuli fuHginei, subglabri, subacute 4-angulati. Polia 120-

135 mm. lata, longitudinis cum latitudiae ratione 14 : 10, ovata,

coriacea, supra glabra, subtus pubescentia, nervis 10-11. Petioli

1-3 cm. Pedunculi 6-7 cm., ferruginei, pubescentes. Corollse

tubus 18-20 mm. Calycis tubipars inferior 4 mm., pars superior

6 mm. ; lobi 2 mm. Eracteolse nullse.

—

U, insignis^ DC. Prod. iv.

348. U, ffalU, Korth, Yerb. Nat. Gesch. Bot. p. 165. U. sclero-

ph^lJa, Hook. f. PI. Brit. Ind. iii. 28. Nauclea rofundifoUa, DC.

Prod. iv. 346. iV. Inzoniensis, D. DIetr. Syn. PL i. 791.

N. Haenkeana^ Steud. Nom. ed. 2, ii. 186.

Malasia.—Borneo : Banjarmassin (Motley, n. 859); British North

Borneo (Creagh). Ins. Philippinae : Bohol (Cuming, n. 1811); Luzon
(Vidal,nn. 370, 1465).

This species differs from Z7. pedicellata chiefly in being much less

pubescent and in the shorter corolla. The typical Philii pine form has

leaves as large as U. pedicellata^ but the calyx-lobes are shorter relatively

to the calvx-tiibe. U. Halli is a distinct variety -with smaller leaves, and
with the calyx-lobes half the length of the upper part of the tube, as in

U. pedicellata. I have not seen a specimen of Nauclea rotundifoliCy DC,
but from the description it seems to be this plant.

4. ir>'CAEIA SCLEROPHXLLA, Roxb.

Eamuli pubescentes
; internodia 5-8 cm. Polia 6-8 cm. lata,

longitudinia cum latitudine ratione 17 : 10, elliptica vel elliptico-

ovata, rarius basi cordata, supra glabra, subtus hirsuta, nervis

10-11. Petioli 1cm. StipulseSmm. Pedunculi steriles 15 mm.,
pedunculi floriferi 6-9 cm. Bractese4mm. Plorum pedicelli 1 cm.

Corollae tubus 14 mm., extra sericeus ; lobi 3 mm. Stylus 34 mm.
Calycis tubi pars inferior 3 J mm., pars superior 5 mm.;
lobi 11 mm. Pedicelli et partes inferiores calycum sffipissiuie
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castanei; partes superiores calycurn esepissime fulvse. Capsnlae

ssepe ]4 mm. Bracteolae nullae.— U. scleroj)7ii/lIa, Eoxb. PI.

Ind. 1. 520; Miq. Ann. Mus. Lugd.-Bat. iv. 184; Wall. List,

n. 6105 a. V, ferruginea^ DC. Prod. iv. 348; Korth. Verb.

Nat. Gescli. 164. ?7. pedicellata. Hook. f. PI. Brit. Ind. iii. 28
;

Wall. List, n. 6105 b. Nauclea sderophylla^ Hunter, in Trans.

Linn. Soc. ix. 223. N. ferruginea, Blume, Bijdr. 1013.

Malasia.—Penang (Phillips; Curtis, n. 1117; Wallicli, 6105a).

Malacca (Griffith ; Maiugay, un. 1289, 1290). Johore (Cantley).

Borneo (Korthals). Banjarmassin (Motley, n. 933). Banca (Kurz).

Sumatra (Korthals). Java(De Vriese; Zollinger, n, 512).

Both this plant and U. pedicellata grow at Penang, and it seems

impossible to be certain which of them Dr. Hunter had before him "when

he described his Nauclea schlerophylla, but his description agrees better

with this plant than with the other.

5. IJncaeia acida, JS^oxb.

liamulorum nodi pubeacentes, internodia 3-6 cm. subglabri.

Folia 8 cm. longa, 6 cm. lata, ovata, obtuse acuminata, sub-

coriacea, glabra, in plantis exsiccatis umbrina, nervis 4, nervulis

inconspicuis. Petioli 15 mm., graciles, sparse pubescentes.

Stipulse bilobatae, marginibus pubescentibus. Pedunculi steriles

arete curvi
; pedunculi floriferi 3 cm., superne graciles pubes-

centes. Bracteae orbiculares, concavae. Corollse tubus 7 mm.,

pnbescens. Stigma 2 mm., elongato-clavatum. Calycis tubus

3 mm.; lobi | mm,, suborbiculares. Capsulae pubescentes, pedi-

cellatae. Bracteolse nullae.— CT". acida, Eoxb. PI. Ind. i. 520.

TJ. ovalifolia, Eoxb. PI. Ind. i. 519 ; Hook, f . PL Brit. Ind. iii. 30.

Nauclea acida, Hunter, in Trans. Linn. Soc. ix. 223. N. ovalifolia^

Spreng. Syst. iv. Cur^ Post. 80.

India.—Mergui (Griffith).

Malasia.—Malacca (Griffith; Cuming, n. 2292). Borneo (Korthals,

Lowe)
; Sarawak (Haviland, n. 913, n. 916) ; British N. Borneo (Creagh)

;

Banjarmassin (Motley).

Sumatra. Java.

Specimens of this species from various localities frequently have
monstrous flowers. This species is called Uncaria acida in the Leiden

Herbarium, and U. ovalifolia in the Kew Herbarium. There can be
httle doubt that both names are equally accurate, on the whole perhaps
U, acida is preferable. There is no specimen of this plant in the
Kew Herbarium from Sumatra or Java. .
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6. Ukcabia canescexs, Korth.

Eamuli 6 cm., aA^ellauei, pubescentes. Folia 14 cm. longa,

75 mm, lata, elliptica, acuminata, coriacea, glabra, subtus glauca,

pubescentia, nervis 6-8, nervulis transversis conspicuis. Petioli

1-2 cm., pubescentes. Pedunculi steriles 12 mm. Pedunculi

floriferi 18-30 mm., pubescentes, superne ferrugiaeu Bracteae

3 mm., lanceolatas. CoroUae tubus 9 mm., hirautus. Stigma

2 mm.,elongatum,clavatum. Calycis tubus 3 ram., dense hirsutus,

ocbraceus, brevissime pedicellatus, superne intus hirsutus

;

lobi 1 mm., ovati, intus glabri, nigri. Capsular pedicellatse.

Bracteolse nullae.— U. canescensy Kortb. Verb. Nat. Gescb. 172;

Hook. f. Fl. Brit. Ind. iii. 29.

Malasia.—Penaug (Curtis^ n. 331). Malacca (Griffith). Borneo:

Labuan (Lobb). Sumatra (Korthals),

None of the specimens I haye seen have stipules, but they are probaWy

bifid because the stipulaceous bracts are bifid.

7. Uncaria trtnekyis, n. sp.

Ti/pics (Curtis^ n. 1247) in Kerb. Kew.

Eamuli glabri. Folia 10 cm. longa, 6 cm. lata, obovata, obtuse

acuminata, in petiolos aliquanto decurrentia, coriacea, glabra,

nervis 3, nervulis transversis numerosis, Petioli 25 mm., graciles.

Stipulse integrse. Inflorescentia racemosa. Pedunculi 2 cm.,

infeme compress! glabri, s\iperne ferruginei pubescentes.

Bractete 4 mm., integrse. Capitulum sine corollis 1 cm. CoroUae

tubus 5 mm., hirsutus. Stigma 1 mm. Calycis tubus 3 mm.,

subsessilis, dense hirsutus
;
pars superior parte inferiore brevior,

intus glabra castanea ; lobi breves, obtusi. Eeceptaculum hir-

sutum. BracteolsD null^e-

^

%

^jr^

.- i\.

>S

r - _ ^

'.
I

H 1 ^

Penang (Curtis, n. 1247).

Xorth
Eamuli glabri. Folia 10 cm. longa, 7 cm. lata, ovata, obtuse

acuminata, in petiolos aliquando decurrentia, coriacea, glabra,

nervis 4, nervulis transversis numerosis. Petioli 18 ram.,

graciles. Stipulje 5 mm., oblongaB, pubescentes. Calycis lobi

1 mm., oblongi. Capsulae 12 mm., hirsutse, pedicellatie.

—

Uncaria

calopliylla, Kortb. Verb. Nat. Gescb. 170.
BoR ,

^ ^.

9. TTjfCAEIA JASMINIFLOEA, SooTc. f.
Itamuli subp-labn. nnsitn.nm infoT.«r> Folia 75 mm

longa, 45 mm. lata, ovata, obtuse acuminata, coriacea, glabra, in
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petiolos aliquando decurrentia, nervis 7 gracilibus, rubris, uervulis

transversis numerosis, Petioli 15 mm., graciles. Stipulse 5 mm.,

integrse. Pedunculi steriles 1 cm.
;

pedunculi floriferi 3 cm.

Capitulum sine corollis 12 mm* Corollse tubus 9 mm., extra

pubescens. Floras breviter pedicellati. Calycis lobi cuui tubo

SBquilongi. Capsulae 15 mm. Bracteolae uullae.

—

U. jasmmijlora^

Hook. f. FL Brit. Ind. iii. 32 ; Wall. List, n. 6103 c, f.

Malasia.—Malacca (Griffith; Maingay, nn. 1270, 1428). Singapore

(Anderson, nn. 87, 108), Borneo : Sarawak (Ilaviland^ n. 2825)

There is in the Kew Herbarium a specimen (Ilaviland, jy, b. n, d., from

Borneo) which probably belongs to this species ; it is in fruit only, and

the leaves are elHptic and not ovate.
*

10. Uncaria GtAMbik, Boxh.

Internodia 6 cm. Folia 1 dm. longa, 55 mm. lata, ovata,

obtuse acuminata, coriacea, glabra, nervis 6, nervulis transverisis

parallels. Petioli 8 mm. Stipulae 6 mm., obtuse lanceolatae,

integrse. Pedunculi floriferi 3 cm. Bractese 5 mm., obtusje,

breviter pubescentes, basi subconnatae. Capitula sine corollis

15 mm. Corollse tubus 1 cm., sparse pubescens; lobi extra

pubescentes. Stigma 3 mm., oblongum. Calyx breviter pcdi-

cellatus, pubescens, lobis obtuse subtriangularibus. Capsulse

18 mm., pedicellatae. Bracteolse nullse.

—

U. Gambir, Eosb. Hort.

Beng. 86, at Fl. Ind. i. 517; Korth. Verb. Nat. Gesch. t. 34;

Hayne, Arzn. Gew. x. t. 3; Hook. f. Fl. Brit. Ind. iii. 31.

Nauclea Gamhir, Hunter, in Trans. Linn. Soc. ix. 218, t. 22;

Fleming in Asiat. Eesearcli. xi. 187.

MALASiA.—Malacca (Maingay, n. 1474). Singapore (Lobb, n. 58;

Cuming, n. 2403; T. Anderson, n. 95; Burbidge). British North

Borneo (Creagh). Sumatra (Cuming,n. 2403). Java (Zollinger,n. 133).

Often cultivateb.

Miq
Internodia 7-10 cm. Folia 18 cm. longa, 12 cm. lata, ovata,

breviter at obtuse acuminata, basi attenuata, glabra, coriacea,

nervis 7-8, nervulis transversis numerosis. Petioli 15 mm., alati.

Stipulae 1 cm., oblongse, apice rotundatse, coriacese, glabrae.

Pedunculi 25 mm., inferne glabri, superne pubescentes. Bractege

6 mm., glabrae, du^ suborbiculares, duc^ lincares. Capitula sine

corollis 15 mm. Corolla tubus 1 cm., extra hirsutus ; lobi

extra dense viilosi, intus glabri. Stigma subcylindricum, 2| mm.
Calycis tubi pars inferior 2 mm., sessilis, angulata, hirsuta, pars

LIK2^. JOTJEN.—BOTAKY, YOL. XXXIH. G
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superior 2 mm., ktior, pubescens ; lobi subtriangulares, breves,

crassi, obtusi. Eeceptaculum hirsutum. Capsulse pedicellatae,

2 cm., pubescentes. Bracteolse nul\dd.—U. ptero^oda, Miq. PI.

Ind. Bat. ii. 343 ; Hook. f. TL Brit. lad. iii. 29.

Malasia.—Penang (Phillips; Curtis, n. 332). Malacca (Maingay).

Borneo (Barber^ n." 362) ; Banjarmassin (Motley, n. 1184). Sumatra

(Diepenliorst) ; Padang (Beccari, n. 070).

T\EW GriNKA.—Sogeri Ptegion (Forbes, n. 416).

There is in the Kew Herbarium a specimen (Forbes 416) from New

Guinea which may be a variety of this species. The leaves are ]20 mm.

loiig and 85 mm. broad, the petiole 15 mm., not winged in the lower

part. Peduncles 15 mm. Corolla-tube only 6 mm. Stigma only 1 mm.

12. Fkcaeia dasyoneura, Korth.

Eamuli glabri; internodia 4 cm. Folia 11 cm. longa, 5 cm.

lata, ovata vol elliptico-ovata, obtuse acuminata, basi in petiolos

aliquando deenrrentia, nervis 4-6 snbtus birsutis. Petioh

2 cm. Stipulae 1 cm., integrse, glabra?. Pedunculi steriles

15 mm.; peduncnli floriferi 2 cm. Bracteae 4 mm., lineares vel M
w

oblongge. Capitula sine corollis 9 mm. Corollae tubus 7 mm.,

extra pubescens. Stigma 2 mm. Flores subsessiles. Calycis

tubus 3 mm., ferrugineus, birsutus
;
pars inferior ovoidea, pars

superior subcupularis ; lobi ovoidei, intus glabri castanei. Cap-

Bulse angustae.— Z7. dasyoneura^ Korth. Yer. Nat. Gesch. 169;

Hook. f. Fl. Brit. Ind. iii. 31. TJ. Gamlir^ Thwaites, Enum. PI.

Zeyl. 138. U. elliptica, E. Br. in Wall. List, n. 6104 a, b

partim. U. acida, Kew Distrib. no. 827/2 (ex Fl. Brit. Ind.

iii. 31). U. hrevispina^ no. 2756 loc. cit-

Var. (1). Folia ovata, 4-5-nervia, basi subdecurrentia ;
petioh

2 cm., pedunculis a^quilongi. Calycis tubi pars superior sparse

hirsuta.—3Ialay Peninsula, Sumatra.

Var. (2). Folia subelliptica, 5-6-'nervia, basi subdecurrentia;

petioli 2 cm., pedunculis a?quilongi, Calycis tubi pars superior

sparse hirsuta.—Malay Peninsula.

Yar. (3) Thwaitedi. Folia subelliptica, 6-nervia. Petioli

15 mm. Pedunculi 30 mm. Corollae tubus 8 mm. Caljcis

tubus extra dense ferrugineo-tomentosus.—Ceylon.
Ikdia.—Ceylon (Walker, n. 73; Mackenzie; Gardner, n. 1212;

Thwaites, n. 1661),

Malabia.—Penans? (Curtis, n. 107() ; Phillips) ; Malacca (Griffith,

Maingay). Singapore (Lohb). Sumatra (Korthals).
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13. Uncaria atte:n^uata, Kortli.

Eamuli ferruginei, pubescentes. Folia 12 cm. longa, 7 cm.

lata, elliptica, obtuse acuminata, coriacea, supra glabra, subtus

subglauca vel ferruginea, pubescentia vel hirsuta, maxime

variabilia, nervis 6, nervulis transversis promineatibus. Petioli

1 cm., complanati, hirsuti. Stipulae 12 cm. longse, 8 cm. latse,

ovato-oblongae. Pedunculi 25 mm., dense pubescentes. Bractere

4 mm., basi connatse, hirsutse. Corollse tubus 1 cm., extus

hirsutus. Stigma 3 mm. Calycis tubus 4 mm., ferrugineus,

dense hirsutus; pars superior parte inferiore longior; lobi

breves. Flores subpedicellati. Capsula 2 cm., louge pediccllata.

Bracteolse nullae.— U. attenuata^ Korth. Verb. Nat. Gresch, Bot.

170 ; Hook. f. Fl. Brit. lud. iii. 29. U. sclerophylla, Deless. Ic

Select, iii. t. 81.

Malasia.—Penang (Phillips). Borneo (Teysniann, n. 11289). British

N. Borneo (Creagh). Sumatra (Korthals). Padang (Beccari, n. 521).

Java (? ex Herb. Horsfield).

In the Kew Herbarium is a sheet with label "Herb. Horstield

:

Tlncaria ferrea^ Java." /'

U, glabrata, and a bit of a variety of U. attenuata, less robust than

anchlet

being only slightly canescent. It is very probable that this piece of

U. attenuata is really Javan.

Herb. Wc
SooJc. yi

Bamuli avellanei, glabri; internodiaGcm. Eolia 13 cm. longa,

55 mm. lata, oblonga, obtuse acuminata, basi subeordata, coriacea,

subtus breviter, pubescentia, nervis 8-10, nervulis transversis

conspicuis non prominentibus. Petioli 1 cm. Pedunculi 5 cm.

Corollae tubus 9 mm., pubescens; lobi villosi. Calycis tubi

pubescentis, pars superior 2 mm.; lobi 1 mm., obtuse triangu-

lares. Eeceptaculum hirsutum. Bracteolae nullse.— Uncaria

ovata, Hook. f. Pi. Brit. Ind. iii. 29 ; E. Br. in Wall. List,

nn. 6103, 6107, 6112, in parte.
Malasia.—Malpina (Wallich), Borneo : Sungei Landak (Teysmauu,

n. 11288). British N. Borneo (Creagh).
The specimens from the Malay Peninsula that I have seen generally

have 8 pairs of nerves to the leaves. The Bornean specimen was collected

by Governor Creagh; it is in young fruit, the leaves have 10 pairs of
nerves.

a 2
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15. Uncabia borxeensis, n. sp.

Tt/pn$ {Creagh n. ?) in Herl. Kew.

EamuH ferrugineo-tomentosi ; internodia 8 cm. ToHa 13 cm.

longa, 8 cm. lata, ovata, acuta, coriacea, nervis 7-8, nervulis

transversis prominentibus. Petioli 12 mm. Nervi, nervuli

et petiolsD ferrugineo-tomentosi. Pedunculi 4 cm., ferrugmeo-

tomentosi. Capsulse pedicellatae, ferrugineo-tomentossD. Calycis

tubi pars superior 3 mm., tubulosa; lobi 1 mm., lineares, erecti.

Borneo.—Sandakan (Creagli).

Tlie specimens from which this description is taken are in young fruit.

They were collected by Governor Creagh ; the mid-rib of the leaves is

thick quite to the apex of the leaf, and is even excurrent. Two raised

lines pass down on either side of each internode from the bases of the

leavijs. In the marked prominence of the veins below the leaf, and the

dense ferruginous tomentum, the species seems to approach U, sclero-

phylla] but I expect that, when specimens with stipules and flowers are

obtained, it will be found to be allied to ?7. attenuata,

IG. Uncaeia maceophtlla, Wall.

Internodia 95 mm., sparse hirsuti. Folia 16 cm. loDga,

8 cm. lata, elliptica, abrupte obtuse acuminata, coriacea, supra

glabra, subtus hirsuta, nervis 8, nervulis transversis promin-

entibus. Petioli 8 mm. Stipulge 8 mm., bifid*, lobis lanceolatis. %

Pedunculi steriles 15 mm. ; pedunculi floriferi 5 cm., graciles.

Capitula sine corollis 18 mm. Corollae tubus 15 mm., birsutus;

lobi extra pubesceutes. Stigma 1| mm. Calycis tubus 3 mm.,
*

ocLraceus, pubescens ; lobi 3 mm., lineares, lobis secundariis.

Capsulae 15 mm. Eeceptaculum breviter hirsutum. Bracteols

uuWsi.— U. macrophjlla, Wall, in Eoxb. PI. Ind. (ed. Carey et

Wall.) ii. 132 ; Hook. f. PI. Brit. Ind. iii. 32. U. sessilifoUa,

Koxb. MS. ex Hook, f., /. c.

N.E. India.—Bhotan (Griffitb, n. 2123). Assam (Griffitb). Khasia;

Churra (Hooker f. et T. Thomson). Silhet (Wallicli, n. 6107 ; Clarie,

n. 18435). Cachar (Keenan). Manipur (Clarke, n. 42580).

17. Uncaeia telutina, Mav.
Typi (^Cuming, n. 503).

Internodia 45 mm., umbrina, puberula. Folia 11 cm. longa.

5 cm. lata, elliptico-oblonga, obtuse acuminata, supra glabra,

Bubtus sparse canescentia, nervis 8, nervulis transversis non

prominentibus. Petioli 8 mm., pubesceutes. Stipule 8 mm-;

bifidae,
^

lobis cblongis. Pedunculi steriles 2 cm. ;
pedunculi

floriferi 4 cm., graciles. Bracte® subovatie, basi connate-
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Corollae tubus 7 mm., pubescens, Calycis tubus pallide hir-

sutus; lobi 2 mm., lineares, superne latiores. Capaulse 9 mm,,

pedicellis 18 mm. Bracteolse nullae.

—

Nauclea canescens, DC.

Prod. iv. 346.

Ins. Philippine.—Luzon (Cuming, nn. 1470, 1503 ; Vidal, n, 2952).

I have not seen the type specimen of Nauclea canescens, DC, butfroiu

the description it appears to be this species.

18. UnCAKIA LAINOSA, Wall.

Eamuli subteretes, sparse hirsuti, castanei. Folia 9 cm.

longa, 45 mm. lata, elliptico-lauceolata, acuminata, supra sub-

glabra, subtus sparse ferrugineo-birsuta, nervis 7- Petioli

3 mm. StipulsB 5 mm., bipartitse. Pedunculi steriles 1 cm.;

pedunculi floriferi 2 cm., sparse birsuti. Flores pedicellati*

CorollsB tubus 1 cm., lobi subglabri. Calycis tubi subglabri,

pars superior brevissima; lobi 2 mm., lineares, obtusi, extra

sparse hirsuti. Capsulae longe pedicellatse. Bracteola? nullae.

U. lanosa, Wall, in Eoxb. PI. Ind. (ed. Carey et Wall.) ii. 131

;

Hook. f. n. Brit. Ind. iii, 33. Nauclea lanosa, Poir. EacycL

SuppL iv. 64. N. setigera, Blume, Bijdr. 1013.

Penano (Wallich, n. 6110 j Curtis, n. 917 ; Phillips).

19. TJncaeia glabrata, DO.
Polia 8 cm. longa, 35 ram. lata, ovata, longe acuminata, sub-

glabra, nervis 6 subtus sparsissime hirsutis ferrugineis. Petioli

5 mm. Stipulse 7 mm., bilobatse, lobi ovati. Pedunculi 3 cm.,

glabri. Bractese 6 mm., latse, lobatse. Flores subsessiles.

Capitulum sine corollis 12 mm. Corollae tubus 13 mm., glaber

;

lobi extra leviter pubescentes. Stigma 1 mm., subovoideum.

Calyx densissime hirantus ; lobis 2 mm. linearibus, obtusis.

intus subglabris, lobis secundariis parvis. Capsulse pedicellatse,

sparse hirsutae. Bracteolae nulte.— CT, glahrata, DC. Prod. iv.

348. V. LobUi, Hook, f . FL Brit. Ind. iii. 33.
Malasia.—Singapore (Lobb). Borneo : Sarawak (Beccari, nn. 29,

545
; HuUett, n. 291 ; Haviland, n. 960) ; Sandakan (Creagh). Sumatra

(Korthals). Java (Zollinger, 0. Kuntze).
Plants occur iu the Philippine Islands which could not be distinguished

from U. glahrata, but they seem to graduate into U. setiloba.

20. UlTCAEIA. SETILOBA, BetltJl.

Typus {Barclay n. ?) in Herh. Xew.
hamuli sparse hirsuti. Folia 9 cm. loaga, 45 mm. lata, ellip-
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tico-lanceolata, acuminata, subglabra, nervis 7 subtus sparsissime

ferrugiueo-birsuta. Petioli 5 mm. Stipulae 6 mm., bilobatae-

Pedunculi steriles 1 cm.
;
pednnculi floriferi 3 cm., sparse birsuti.

Bractese 6 mm. Capitula sine corollia 16 mm. Corollse tubus

12 mm., glaber ; lobi extra pubescentes. Plores breviter pedi-

eellati. Calyx dense birsutus; lobi 2| mm., lineares, apice

filiformes, lobis secnndariis paryis. Bracteolse nullse.— ?7. seti-

lola, Benth. in Hook. London Journ. Bot. ii. (1843) 223.

U.floridn, Tidal, Phan. Cum. Pbil. 176.

Malasia,—Amboiim (Barclay). Ins, Philippinae: Luzon (Cuming,

nn. 862 898, 1504 ; Vidal, nn. 799, 2949).

2L Uncakta Hookeri, VidaL

Typns in Herh. Kew.

Eamuli birsuti ; internodia 7 cm. Polia 10 cm. longa, 5 cm.

lata, elliptico-lanceolata, obtuse acuminata, basi ssepe subcordata,

submembranacea, birsuta, nervis 7. Petioli 6 mm. Stipularum

lobi acuti. Pedunculi steriles uncinati
;

pedunculi floriferi

6 cm., birsuti, pilis albis et ferrugineis intermixtis. Bractese 5,

laciniis lineari-lanceolatis. Corollse tubus 13 mm. Plores pedi-

cellati; pedicelli ssepe in fasciculos coaliti. Capitula sine

corollis 18 mm. Calyx dense birsutus, lobis filiformibus, 3 mm.,

lobis secundariis 1 mm. Capsulse birsutse- Beceptaculum pro-

ventu fissum. Bracteolae nullae.— U. JETooA-m, Yidal, PI. Vase.

Pilip. p. 149. V.ferrea, F. Villar, in Blanco, El. Philipp. ed. 3,

Nov. App. 105. Salicea Perrottetii, A. Eich. in Mem. Soc. Hist.

Nat. V. 228. Ourouparia Perrottetii, Baill. in Bull. Soc. Linn.

Paris, i. (1879) 227.

Ins. Pliilippin*:Malasia.—Borneo

^ .

Luzon (Cuming, nn. 619, 1128; VidaJ, nn. 1469, 2967).
This species passes into U.ferrea, and probably also into U. appen-

dtculata, ^\'hich it even more closely resembles. The bracts and stipules

are narrower than in U./erreCj the leaves are larger and more mem-
branous, the hairs are longer, fewer and paler ; but the most character-

istic difference is the way in which the pedicels cohere in bundles and
the receptacle splits up in fruit. This splitting up of the receptacle is

also well seen in some species with sessile fruits. Both this species and
U. appendiculata have very marked tufts of pale hairs on the under
surface of the leaves.

Plate 4^—13. Inflorescence, nat. size. 14. Calj-x and section of ovary, enlarged.

15. Stigma. 16. Fruit, nat. size. 17. Fruit, enlarged. 18. Seed.
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22. Ukcaria appekdiculata, Benth.

Typus {Hinds n. ?) in Herh. Kew.

Eamuli graciles, sparsim ferrugineo-liirsuti. Polia 12 cm,

longa, 9 cm. lata, elliptica vel ovata, longe acuminata, submem-

branacea, sparse ferrugineo-hirsuta, nervis 7-8. Petioli 5 mm.

Stipulae 8 mm. longae, 5 mm. latse, Lilobatse, sparse hirsutae, lobis

lauceolatis. Pedunculi steriles, graciles, 12 mm., uncinati

;

pedunculi floriferi 25 mm., ferrugiueo-liirsuti. Eractese 8 mm.
Corollae tubi 13 mm., glabri. Stigma \\ mm., clavatum. Ca-

pitula sine corollis 18 mm. Flores pedicellati. Calycis tubi

pars inferior longe hirsuta, pars superior subglabra; lobi 4mm.,

inferne lanceolati, superne filiformes, longi hirsuti. Pedicelli

Bsepe in fasciculos coaliti. Bracteolce nullse.— U. appendiculata,

Benth. in Hook. Lond. Journ. Bot. ii. 222. Ourouparia ferrea,

K. Schum. in Fl. K. Wilhelms-land, p. 128.

New Guinea (Hinds ; Hellwig, n. 484 ; Holliung, n. C29). Solomon

Isles (Wharton).

ArsTRALiA.—Queensland : Muljrrave Eiver (Bailey).

23. UlfCAEIA FEKREA, DC.
Eamuli subteretes, ferrugineo-liirsuti. Folia 10 cm. Ion

5 cm. lata, ovata, acuminata, basi subcordata, supra sparse

Mrsuta, subtus ferrugiueo-hirsuta, nervis 8. Petioli 4 mm.
Stipulae 1 cm. longae, 1 cm. latae, bipartitae. Pedunculi steriles

14 mm.
; pedunculi floriferi 3 cm., dense ferrugineo-tomentosi.

Bracteae 1 cm., bilobatse. Flores breviter pedicellati. Capitula

sme corollis 2 cm. Corollae tubus 13 mm. ; lobi extra puberuli.

Calyx dense hirsutus
; lobi filiformes, 3 mm., lobi secundarii

1mm. Capsulae sparse hirsutae. Bracteolae mx\\dd.— V. ferrea,

DC. Prod. iv. 348; Hook. f. Fl. Brit. Ind. iii. 33. U. Rors-

fieldiana, Miq. FA. Ind. Bat. ii. 151. Nauclea ferrea, Blume,
Bijdr. 1014.

^DiA.—Tenasserim (Heifer). Mergui (Griffitli, n. 849).
Malasia.—Perak (Curtis, n. 1305). Malacca (Maingay, n. 1450).

^meo
: Sarawak (Haviland)

; Kiau (Burbidge) ;
Tanjong Batu

(Creagh). Sumatra (Marsden). Java (Lobb ; Zollinger, nn. 751, 3718 ;

Herb. Horsfield).
v , o

,

Koi
Hamuli subteretes, breviter hirsuti. Folia 6 cm. longa, 3 cm.

' °^ato-lanceolata, longe acuminata, coriacea, supra scabrido-
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hirsuta, subtus longe hirsuta, nervis 5-6. Petioli 3 mm. Stipule

ram., extra sparse hirsutse, bilobatse, lobis ovatis. Pedunculi

steriles graclles, 12 mm., uncinati ;
pedunculi floriferi 2 cm.

Bracte?e 4 mm. ; laciniae lanceolatae. Capitula sine corollis 8 mm.

Corolla 7 mm., glabra. Calycis tubus brevis pilosus; pars

superior intus longe pilosa; lobi 1| mm., lineari-lanceolati,

niarginibus birsutls, lobis accessoriis parvis. Capsulse sessiles.

lleceptaculum hirsutum. Bracteolae filiformes.

—

U.Boxburglnana,

Kortb, Verb. Nat. Gescli. Bot. 172; Hook. f. PL Brit. Ind.

iii. 32.

Malasia.—:Malacca (Maingay, n. 1686). Singapore (T. Anderson,

n. lOG), Sumatra (Korthals).

23. Uncakta pilosa, Boxb,

Eamuli fulvo-pubescectes; interuodia 7 cm. Folia 13 cm.

longa, 65 mm, lata, elliptico-lanceolata, longe acuminata, sub-

membrauacea, supra sparse hirsuta, subtus louge hirsuta, nervis9.

Petioli 5 mm., ochraceo-pubescentes. Stipulse 8 mm., lobatae,

lobis acutis. Pedunculi steriles arete curvati
;
pedunculi floriferi

4 cm., fulvo-pubescentes, Bracte^e 5 mm., duse stipulaceae bi-

lobatse, lobis linearibus. Capitula sine corollis 11 mm. Corolla

tubus 1 cm., sparse hirsutus ; lobi extra pubescentes. Stigma

2 mm. Calycis tubi longe hirsuti; lobi 2 mm., lineares, extra

pubescentes, superne latiores. Capsulsp. 8 mm., sessiles. Ke-

ceptaculum dense hirsutum. Bracteolae spathulato-filiformes,

f/'. pi7osa, Eoxb. Fl. Ind. i. 520; Hook. f. Fl. Brit. Ind, iii. 32.

Naudea scandens. Smith, in Rees's Cyclop, xxiv. n. 9.

Inpta. — Kumaon (alt. 2500 ft., Strachey). Gringoleeliath (alt.

2500 ft., Madden). Himalaya (alt. 2000 ft., Edgeworth). Sikkim

(alt. 2.-i00 ft.. Hooker f.) ; Darjeeling (Clarke, alt. 3000 ft. n. 26578,

alt. 6000 ft. n. 2G961) ; Chitta-ong (alt. 0-1000 ft, Hooker f. &
Tliomson). Khasia (alt. 3000 ft., Hooker f. & Thomson). Garoo Hill3

(alt. 4000 ft., Clarke, n. 43105), Assam (Masters). N.W. Barmah
(Griffith).

This and the next two species are very similar to the Malayan JJ.fenea

and its allies, but differ from them in the presence of bracteoles and in

the sessile capsules.

26. Uncaria hiksttta, n. sp.

Typm (JFord) in Ilerl. Kew.
Eamuli sparsim hirsuti. Folia 10 cm. longa, 5 cm. lata, ovato-

lanceolata, acuminata, coriacea, supra nitida in nervis hirsuta'

,1

* h"
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subtus longe hirsuta, nei'vis 9-11 ferrugineis. Petioli 5 mm.

StipulsB 6 ram., bilobatse, marginibus hirsutis. Pedunculi 4 cm.,

hirsuti. Bractese 5 mm., basi connatse. Capitula sine coroUis

2 cm. Corollse tubus 1 cm., superne pubeaeens ; lobi extra

hirsuti. Stylus 15 mm. ; stigma 2| mm. Calycis tubi pars

superior 2 mm., angusta ; lobi 2 mm., lineari-lanceolati, densi

hirsuti, superne angustiores. Braeteolse 6 mm., spatbulato-fili-

formes, superne hirsutse.

China,—Lautao Islands (Ford).

27. TJncakia tonkinensis, d. sp.

Ti/pus {Balansuy n. G35) in Rerh. Kew.

Internodia 5 cm., pubescentes. Polia 9 cm. longa, 45 mm. lata,

elliptica, acuminata, submembranacea, nervis 8, supra et infra

sparse pubescentia. Petioli 5 mm. Stipulse 5 mm., bipartitse

;

lobi lineares acuti. Pedunculi steriles 12 mm.
;
pedunculi floriferi

4 cm. BractesD 3 mm. Calycis lobi 1 mm., lineares. Capsulse

5 mm.

Tonkin (Balansa, n. 635).
The specimen from which the description is taken has youug buds and

fruit but no flowers.

PuTE 4.—19. Bracteole. 20. Fruit.

28. TIncaeia sinensis, Hav.
Typus {Henry, n. 4501 A) in Herb. Kew.
hamuli subteretes ; internodia 75 mm. Polia 135 mm. longa,

/omm. lata, ovata vel ovato-lanceolata, acuminata, membranacea,

glabra, nervis 8. Petioli 1 cm. Stipulie 5 mm. longse, 8 mm.
latae, integrse, basi auriculatse. Pedunculi steriles 15 mm., com-

planati, recurvi
;
pedunculi floriferi 6 cm., graciles. Bracteae

3 mm., basi ssepe connatsB. Capitula sine corollis 11 mm.
Corollge tubus 8 mm., glaber ; lobi 1 mm., lineares, lobis secun-

dariis ssepe additis. Eeceptaculum hirautum. BracteoL-e spathu-

lato-filiformes.—iV^ffwcZea sinensis, Oliver, in Hook. Ic. PI. 1. 1956.

China.—Ichang (Henry, n. 4501).

29. UncAHIA EHYNCnOPHYLLA, Miq.
Internodia 45 mm. Folia 9 cm. longa, 4 cm. lata, elliptica,

acuminata, basi attenuata, glabra, nei-vis 5-6. Petioli 12 mm.
Stipulae 4 mm., bilobat®, lobis filiformibua. Pedunculi steriles

12 mm., complanati
;

peduuculi floriferi 35 mm., graciles.

racteae 4 mm., angustse. Capitula sine corollis 6 mm. Co-
^ou® tubus 7 mm., glaber. Stigma 2 mm. Calycis tubus hir-

h^
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sutus; lobi 1 mm., oblongi. Capsulse 4 mm., sessiles. Bracteolse

spathulato-linearcs.— ITncaWa {Nauclea?) rhynchophyllay Miq.

Ann. Mus. Lugd.-Bat. iii. 108.

JapAX.—(Maximowicz, Siebold).

30. TJNCARrA HOMOMALLA, Miq^.

Eamuli avellanei, pubescentes ; internodia 3 cm. Folia 8 cm.

]ot)ga, 36 mm. lata, elliptico-lanceolata, longe acuminata, sub-

coriacea, supra glabra, subtus sparse hirsuta; nervis 8, supra

depressis, subtus prominentibus fulvis, tribus infimis approxi-

matis, divergentibus, nervulis transversis parallelis. Petioli

4 mm., hirsuti. Stipulae 4 mm., bifidse, lobis linearibus birsutis.

Pedunculi steriles 1 cm., compressi; pedunculi floriferi gracilis,

pubescentes. Bractese 2 mm., parvae. Capitula sine corollis

5 mm. Corollse tubus 6 mm., sparse birsutus. Stigma 2 mm.

Caljcis tubus 1 mm., birsutus ; lobi breves, ovati, Receptaculum

liirsutum. Bracteolse spathulato-filiformes.— U.homomalla^ Miq.

Fl. Ind. Bat. ii. 343 ; Hook. f. EL Brit. Ind. iii. 30. D.pilosa,

AVall. List, n. 6108 c.

N.E. IxBTA.—Jyntea Hills (Wallich, n. G108 c).

Malasia.—Sumatra (Teysmanu).

31. U:ncaeia L-s:tigata, Hook. f.

Ramnli sparsim hirsuti; iaternodia 4 cm. Polia 10 cm. longa,

5 cm. lata, elJiptica, acuminata, subglabra, nervis 6. Petioli

6 mm. Pedunculi steriles 12 mm.
;
pedunculi floriferi 5 cm.

Bracteae parvse, connata). Capitula sine corollis 9 mm. Corollae

tubus 8 mm., glaber. Calycis tubi pars inferior corapresso-

angulata, pars superior dilatata intus glabra vinosa, limbo sub-

integro. Capsulse 8 mm., sessiles. Heceptaculum dense hirsutum.

Braeteola) spathulato-lineares.

—

IT. l^vigata^ Hook. f. Fl. Brit.

Ind. iii. 30 ; Wall. List, n. 6111.

India.—Khasia (Lcmann, n. 297; Griffith, alt. 1000 ft.; Clarke,

n. 45023). Manipur (alt. 5000 ft., Watt, n. 7296). Tenasserim

(Falconer;,

32. TJj^CAEIA SESSILIFRUCTUS, Boxh.
Internodia 5 cm., subglabri ; nodi hirsuti. Folia 11 cm. longa,

6 cm. lata, elliptico-obovata, abrupte obtuse acuminata, coriacea,

glabra, subtus glauca, nervis 5. Petioli 6 mm. Stipulae 7 mm.,

bifid SD, lobis linearibus. Pedunculi steriles complanati ;
pedunculi

floriferi 5 cm., sa;pe ramosi. Capitula sine corollis 8 mm.
Corollse tubus 8 mm., glaber ; lobi intus pilosi. Calycis tubi

pars inferior hirsuta, pars superior cupularis extra hirsuta intus

r L

^l

C^
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glabra, vinosa; lobi breves obtusi. Capsulse 11 mm., sessiles.

Keceptaculum hirsutum. Bracteolse spathulato-filiformes.—iV.

sessilifrucfus, Iloxb. Fl. Ind. i. 520; Hook. f. Tl. Brit. Ind.

iii. 30. Nauclea scandens^ Eoxb. MSS., le. Ined. no. 1218 in

Herb. Kew.

India.—Nepal (Scully). Sikkim (alt. 2500 ft., Hooker f.). Sllhet

(Hooker f. & Thomson). Bhotan (Griffith,;n. 2124, alt. 2000 ft. ; Clarke,

nn. 26441, 27980). Cachar (Keenan). Assam (Griffith, Jenkins).

Chittagong (Hooker f. & T. Thomson).

S.E. Asia.—Tonquin (Balansa, n. 2677).

33. UkCAEIA TOMEIiTTOSA, DC.
Eamuli olivacei ; nodi pubescentes ; internodia 6 cm., snb-

glabri. Folia 12 cm. longa, 65 mm. lata, oyata vel elliptica,

breviter acuminata, coriacea, supra glabra, subtus glauca in

nervis ferrugineo-hirsuta, nervis 10, nervulis transversis pa-

rallelis. Petioli 14 mm. Stipule© 8 mrn., integrae, obtusae,

castanese, subpersistentes. Pedunculi steriles 1 cm., spinosi

;

pedunculi floriferi saepe ternatim ramosi. Capitula sine corollis

7 mm. Corollge tubus 5 mm., extra tomentosus. Stigma 1 mm.,

OToideo-clavatum. Calycis ferrugineo-tomentosi, tubi pars su-

perior cupularis ; lobi breves obtusi. Bracteolse filiformse.

U. tomentosay DC. Prod. iv. 349. U. surinamensis, Miq. in

Linnsea, xix, 129. Nauclea aculeata, H. B. K. Nov. Gen. et Sp.

ni. 382. N. tomentosa.WiWdi. in Eoem. et Schult. Syst. v. 221.

N. GliincloncE, DC. Prod. iv. 347. N. polycepJiaJay A. Eicb. in

Mem. Soc. Hist. Nat. v. 289. Cinchona globifera, Pavon, ex

DC. Prod. iv. 349. Ourouparia polycephalay Baill. in Bull. Soc.

Linn. Paris, i. (1879) 229.

America ^quixoctialis. — Nicaragua (Tate, n. 387). Trinidad

(Lockhart). Surinam (Splitgerber).

31 Dncauia guiakensis, J. F. Qmel.
Eamulorum nodi interdurn hirsuti; internodia 5 cm., glabri.

Folia 10 cm. longa, 6 cm. lata, ovata, acuminata, basi in petiolos

aliquando decurrentia, coriacea, glabra, nervis 6-7. Petioli 2 cm.
btipulse 12 mm., oblougse. Pedunculi steriles uncinati vel spinosi

;

pedunculi floriferi 5 cm., terminales et axillares. Bracteae 6 mm.,
mtegrae. Capitula sine corollis 18 ram. Corolla tubus 8 mm.,
oehroleuco-villosua. Stigma 1 mm., ovoideo-clavatura. Plores
peaicellati. Calyx ferrugineo-pubescens

;
pars inferior 2 mm.,

para superior 4 mm., infundibuliformis ; lobi breves. Capsule
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hirsute, longe pedicellate. Bracteolae 3 mm., filiformes.— Z7.yww-

nensis, J. F. Ginel. Syst. Nat. (1791) ii. 370. U. aculeata, Willd.

in Usteri, Del. Opusc. Bot. ii. p. 200 (1793). Ourouparia

guianensis, Aubl. PL Guian. (1775) i. 177.

America Avstralis Calidior.—Trinidad (Criiger). Orinoco-River

(Spruce, nn. 3221, 4851). British Guiana (Appun, n. 300). Surinam

(Ilostmann, n. GIO). Cayenne (Martin). Para (Spruce, n. 179). Brazil

(Burcliell, nn. 8458, 9670). Bolivia (alt. 2000 ft., Rusby, n. 2104).

Species a me nondum visa.

TJncaria ]ptemoeosa, Korth,

Folia 14 cm. longa, 9 cm. lata, rotundato-ovata, breviter acu-

minata, basi subcordata, supra glabra in nervo medio pubescentia

subtus hirsutiuscula. Petiob* 5 mm., semiteretes, supra pilosi,

subtus pubescentes. Stipulso ovatse, profunde bifidse; lacimse

lanceolatae, supra glabriusculae, subtus basi fusco-pilosae, Ped-

unculi compresso-tetragoni, fusco-pubescentes. Bracfcese pubes-

centes, lobis lanceolatis acuminatis.— TJ, nemorosa^ Korth. Verb.

Nat. Gesch. Bot. p. 166.

Sumatra (Korth als).

Ukcaria Bebnatsit, _F. MuelL
Folia 18 cm. longa, 13 cm. lata, subovata, breviter acuminata,

basi rotundata, glabra, submembranacea, breviter petiolata,

nervis 10. Stipulae bifidae. Pedunculi 5 cm., inferne glabri,

superne pubescentes. Bracte^e brevissimae. Calycis tubus pe-

riceus
; lobi 3 mm., lineari-oblongi. Capsulse 22 mm.— Z7. Ber-

naysii, F. MuelL in Austral. Journ. Pharmac, Feb. 1886.

New Guinea.

Species a genere TJncaria exclusce.

ifli

- i

Miq

Nauclea

difolia, 3

Miquel )

cellatcB inflorescentia, foliis alienis admixtis.

lisy Willd. in X

Mitragyna of)

Hort
nudum.

1 ^

TI. WalUchii, Korth. Obs. de Naucl. Ind. p. 17, est nomen

^ . i

-'N

"1,.

nudum.
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There is a flowerless plant from Brazil {Burchell^ n. 8231) in

several herbaria; it may belong to this Tribe, but if so it will

probably be a new genus.

Another plant, which is represented in some herbaria by

flowerless specimens (B. Brown, April 1803) from Timor, may
belong to this Tribe. The leaves are 29 cm. long and 12 cm.

broad, oblong, rounded at both ends, hairy below. Petioles 2 cm.

Stipules 25 mm., oblong, flat, but cohering at the bases.

The following species was placed by M. Baillon iu the Tribe,

but more from a difficulty in finding a natural place for it than

from its resemblance to any others of the Tribe ; its flowers are

unknown,

Paeacephaelis tiliacea, Baill.

Typus {PervilU n. ?) in Kerb. Paris.

Arbuscula 3 m. Folia 9 cm. longa, 8 cm. lata, cordata, acu-

mmata, coriacea, supra scabra, in nervis hirsutis, subtus dense

fulvo-tomentosa, nervis 4-7, petiolis 15 mm., rufo-tomentosis.

Stipulae 4 mm., interpetiolares, subpersistentes. Eamuli graciles.

Pedunculi 25 mm., solitarii, terminales, bracteati. Capitula post

anthesin 18 mm., flores pedicellatae. Bracteolse 3 mm., sub-

lanceolatse. Calycis tubus parte inferiore subglobosa, fulvo-

tomentosa, parte superiore brevi; lobi 2 mm., subtriangulares

extra fulvo-tomentosi. Ovarium biloculare, placentis peltse-

lormibus. Semina 6-8, complanata suborbicularia.

—

ParacepTiaelis

tiliacea, Bail!. Adansonia, xii. 316.
Madagascar.—Ambongo (Perville).

EXPLANATIO:\' OF THE PLATES.

Plate 1.

Breonia parviflora. Figs. 1-4.

^^g- 1. Plant, natural size; fig. 2, flowers ; fig. 3, stigma; fig. 4, ovules.
'»gs. 2-4 enlarged.^

Breonia stipulaia. Figs. 5-7.

»g. 5. Portion of plant with inflorescence, natural size ; fig. 6, fruit ; fig. 7,
**^d- (Figs. 6 & 7 enlarged.)
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Plate 2,

Kanclea strigosa. Figs. 1-9.

Fig. 1. Plant in bud ; fig. 2, the same in flower ; fig. 3, flower; fig. 4, calyx;

fig 5, stigma; fig. 6, longitudinal section of ovary; fig. 7, fruit, nat. size;

fig. 8, the same, enlarged; fig. 9, seed. (Figs. 1, 2, & 7 natural size;

the others enlarged.)

Plate 3-

Naticlea angnstifolia. Figs. 1-7-

Fig. 1. Plant in bud ; fig. 2, the same in flower; fig. 3, flower ; figs. 4 & 5,

calyx-lobes ; fig. 6, section of corolla ; fig. 7, stigma. (Figs. 1 & 2 natural size

;

the rest enlarged.)

Plate 4.

Mitragyna macrophylla. Figs. 1-10.

Fig. 1. Flower, natural size; fig. 2, the same, enlarged; figs. 3 & 4,

bracteoles; fig. 5, tip of petal; fig. 6, stigma; fig. 7, fruit, natural size;

fig. 8, the same, enlarged ; fig. 9, section of fruit ; fig. 10, seed. (Figs. 1 & 7

natural size ; the rest enlarged.)

Mitragyna ruhrostipuJacea, Figs. 11 & 12.

Fig. 11. Eracteole ; fig. 12, calyx. (Both figures enlarged.)

Uncaria HookerU Figs. 13-18.

Fig. 13. Inflorescence, natural size ; fig. 14, calyx and section of ovary

;

fig. 15, stigma; fig. 16, fruit, natural size; fig. 17, the same, enlarged;

fig. 18, seed. (Figs. 13 & 16 are life-size ; the remainder are enlarged.)

Uncaria tonTcbiensis, (Figs. 19 & 20.)

Fig. 19. Bracteole ; fig. 20, fruit. (Both figures enlarged.)

Sarcocephaius esctdentus. Figs. 21-24.

Fig. 21. Flowers; fig. 22, section of calyx and ovary; fig. 23, stigma;

fig. 24, seed. (All enlarged.)

Adina polycephala. Figs. 25-31

.

stigm

fig. 29, fruit; fig. 30, section of ovary ; fig. 31, seed. (All enlarged.)

Anthocephalua macrophyllus. Figs. 32-37.

Fig. 32. Stipule, natural size ; fig. 33, flower, natural size ; fig. 34, the same,

enlarged; fig. 35, calyx-lobe; fig. 36, stigma; fig. 37, section of ovary.

(Figs. 32 & 33 natural size; the remainder enlarged.)

Anihocephalus indicus. Figs. 38-43.

Fig. 38. Stipule, natural size; fig. 39, flower, natural size ; fig. 40, the same,

enlarged
; fig. 41, calyx-lobe ; fig. 42, stigma ; fig. 43, section of fruit. (Figs-

38 & 39 natural size ; the others enlarged.)

J T>
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ON THE ADHESITE DISCS OF EECILLA YOLUBILIS. 05

/
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»

The Adhesive JDiscs of Ercilla voluhilis, A. Juss. By J. IT.

BuEEAOE, M.A., Junior Assistant to the Professor of Botany

in the University of Ediuburgh. (Communicated by Prof.

J. Beetlaxd Farmer, M.A., F.L.S.)

[Read 18th February, 1897.]

(Plate 5.)

Ercilla TOLrBiLis, A. Juss. (syn. E. spicata, Moq.), a Phyto-

laccaceous climber, is a native of Chili, first introduced into this

country by Bridges, and hence known also under the name of

Bridgesia, Hook. & Arn. (non alior.).

Although by no means hardy, it is frequently found in gardens
in this country as an ornamental shrub ; in sheltered positions it

flourishes fairly well, and even bears flowers in exceptionally
warm summers. It is usually found in cultivation trained up a
flat wall, but this is obviously not its natural habit. If left to
Itself the branches fix themselves on to any available support by
means of adhesive discs, borne immediately above the axils of
the leaves.

In the stem immediately opposite the base of the axillary
buds there is a break in the continuity of the vascular ring,
caused by the departure of the bud-bundles. A number of pith-
cells, which occupy the normal position of the bundles at this
pomt, become lignified in precisely the same manner as described
in the case of Manihot Glaziovii, Muell. Arg.* It is suggested
that the lignification of these cells takes place in order to
strengthen the stem at this point, but it is equally probable
that the cells (the walls of which are deeply pitted) may assist
he transpiration current by forming a connecting bridge across
tte base of the branch f.

ah!ijr/^"^^
^^ich support the stem are, w^hen fully developed,

ou
2 m. long and I in. in breadth, each one converging to a

point on the stem above the leaf and sending down a small
Projection on either side of the base of the petiole, and thus has

appearance of a slightly projecting, heart-shaped shield or disc

)• It 18, however, only those in actual contact with the

^"^•ngthe V,

**^"^^ ^^ experiments recently made, with the object of

^''"ous stai^^*^
°^ ^^^ transpiration current, by means of weak solutions of

^**^ the li"n'ifi^^^^'?
^ ^^^^^ ^^^^^ *^^ former is the correct yiew. In all

formal ennf"',
Pith-cells opposite the bud remained unstained, while the

conducting wood was uniformly coloured.
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support that attain these dimensions, although mere proximitj

encourages the formation and partial development of the discs.

On branches which project freely into the open they are very

small or altogether absent. The size of the organs is con-

siderably modified by surrounding conditions—a damp position

favouring their growth to a considerable extent, even when quite

removed from proximity to a support. A warm sheltered position

also influences their development. Thus, in a specimen growing

on the outside of a wall of a forcing-pit in the Eoyal Botanic

Garden, Edinburgh, the discs were largely developed, occurring

in various sizes just above the insertion of most of the leaves;

while in specimens at Kew and Oxford, in more exposed situa-

tions, they were absent except where in absolute contact with,

or quite near to, the support.

When the disc is in contact with a support the leaf cannot

occupy a normal position, but the lamina is brought out into the

open by means of the ' twisting ' of the petiole.

Development.—The primary divisions in the development of tbe

disc are initiated at an early stage of the bud. The organ is

formed by division and subsequent growth of the cortical cell3

of the stem, and possesses no definite growing-point, as iu tbe

case of a lateral root. Tangential divisions first appear in the

layers immediately below the epidermis, just above the axil of

the leaf. Similar divisions spread gradually in the subepidermal

layers, towards the apex of the stem, and laterally. At the

lowest point irregular divisions occur in the deeper cells of the

cortex, whii^h become divided up to form a strand of merismatic

cells connecting the outer layers with the procambial strand.

As the result of these tangential divisions there is formed,

immediately below the epidermis, a layer of columnar cells

(PI. 5. figs. 2 & 3). The latter are uniform in size, larger

and much more elongated than those below. They possess »

large nucleus, and appear, in all respects, very similar to the

celfs of the epithelial layer of many secreting glands. Towards

the centre the cells divide, forming a double layer. The secon

layer is not continuous over the whole surface, being alvrap

absent at the margin of the protuberance, and only irregularly

formed in central positions (PI. 5. fig. 2 a). In the median

line of that part of the protuberance nearest the leaf a series o

elongated cells are formed, passing in a radial direction from t e

procambial strand to within three or four layers of the columnar
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cells. These eventually become the connexion between the

vascular tissue of the disc and that of the stem (fig. 3). By
irregular divisions and increase in length, similar elongated cells

are formed in a plane at right angles to the connecting cells,

thus forming a flattened plate running through the projection

ia all directions in a plane parallel to its free surface (fig. 4).

These elongated cells are, for the most part, gradually differ-

entiated into tracheides with scalariform thickenings. The vas-

cular plate thus formed is thicker towards the centre, becoming

thinner as the periphery of the projection is reached. The

vascular tissue of the disc is thus connected vrith that of the

Btem at a point above the axillary bud, where a plexus is formed

abutting on the lignified pith-cells, previously described (fig. 4).

The cells immediately above and below the vascular plate of the

disc meanwhile continue to divide and increase in size. The

resulting pressure from within ultimately eflfects the rupture of

the epidermal layer, which thus is broken up, and eventually

becomes exfoliated. The central columnar cells elongate rapidly,

and, after the disappearance of the epidermis, they develop into

hairs. The formation of hairs spreads from the central position

gradually over the whole surface of the disc, thus completing

the disruption of the epidermis, some of the cells of which are

carried up on the apices of the hairs (see PL 5. fig. 5, e). This

J^md of subepidermal origin of hairs is unusunl *
; for example,

in the " suckers " of Awpelopsis t, which have several points in

common with the discs of Ercilla, the hairs spring from the

epidermis alone, and not from a definite layer previously laid

aown beneath it.

If at this point the disc be in contact with a wall or other
suitable support, the whole organ increases in area and thick-
ness, and the hairs grow to considerable length. The latter,

cotnmg m contact with the wall, adhere to it, in the first instance

Jou ^T^
^™^ ^^^^^ ^^"^ P^^^^ ^^^ ^^^^ ^"' ^^^ Tieghem published in ' Le

miq^e*
^^ ^^anique

' (February 1st, 1897) a paper entitled ** Origine exoder-

fomaf
^^ ^^^'^ Post-staminaux des sepals cbez les Santalac^es," in which the

of the ^T'\^
^-^^^-^ ^^^*^ ^ subepidermal layer, and the consequent exfoUation

to that d
''™^' ^^ cleecribed. Tlie development appears to be precisely similar

simiUr f^"*!^^
^^*^^^ f^'' the hairs of the discs of Ercilla. Ilitlierto no

cit^. tk
^"^^P^^^^'^^al origin of hairs has been observed, and Van Tieghem

t A V T
^iintalacca as unique iu this respect.

Arten d
°" ''''g^''^^n. " Die Eildung der Haftballen au den Ranken einiger

er Uattung Ampdopds:' Bot. Zeit. 1885.
""• '°^^'^- -BOTA.XT, YOL. XXXIII. H
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by means of a mucilaginous secretion, such as described in the

ease of Ampelopsis* and of many adhesive roots of Aroids,

Ficus sp. &c.t

This secretion takes place only at early contact, when it pro-

trudes from the apices of the hairs and caa be stained pink by

the action of corallin. The hairs increase in length, forcing

their \Yay into crevices, and apparently eating into the substance

of the support, probably by means of a solvent secretion. The

walls of the hairs become considerably thickened, the protoplasm

at the same time being gradually diminished, possibly being

used up in forming the extra thickening of the wall. The cellu-

lose wall is now gradually cuticularized, the cuticularization

increasing as the disc grows older. The thickening of the walls

gives considerable strength to the hairs, which bind the branch

close up to the support, the disc adhering with considerable

tenacity. If the latter be torn away, small disorganized par-

ticles of the support are found embedded among the mass of

haird.

Secondary cTianges in tie Disc.—T\ie disc does not remain

long in this condition, as changes soon occur which modify the

nature of its structure. The walls of the cells immediately

below the hairs become gradually suberized, down to within

three or four cell-layers of the vascular tissue. In spite of this,

the peripheral cells retain their protoplasmic contents for some

time, eventually losing them, but retaining their original contour

by reason of the thickened walls.

A little later there appears in the cells below the corky layers,

and just outside the plate of tracheides, a cambium (PI- 5. fig. 6,cj,

which forms a definite periderm of three or four rows of cells.

This completely isolates the outer part of the disc from the

vascular tissue.

At this stage the disc is made up of the following tissues

:

(I) somewhat collapsed, empty hairs, with thickened walls, beloff

which are (2) several irregular layers of corky cells, in whic

raphides frequently occur. Still more internally lies (3) a re-

gular periderm, springing from a phellogen which is separate

by (4) three or four layers of small-celled parenchyma from

(5) the plate of tracheides. The large parenchymatous cells below

* Darwin's ' Climbing Plants,' p. 147.

t F. A. F. C. Went, " Ueber Haft- und Naerh-Wurreln bie Kletterpflanzen

und Epiphyten." Ann. du Jardin bot. de 13uitenzorg, vol. xii. (1894).
J
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the vascular tissue of the disc gradually merge into those forming

the cortex of the stem (fig. 6). The fact that the discs remain

functional after the formation of a complete periderm seems to

show that it is not merely the casting off of the disc, as is the

case in those tendrils of Ampelopsis which do not come into

contact with a support.

The Formation of Boots on the Disc.—Some discs growing in a

moist atmosphere, after their periderm is completely formed,

give rise to small roots. These arise from tlie cells below the

cork cambium, and force themselves out through the corky

tissue above (fig. 7). In structure they resemble normal roots,

having a root-cap and a well-developed large central cylinder

which is in connexion with the vascular tissue of the disc, and

thus indirectly with that of the stem. They entirely differ from

the normal root, however, in that the outer layers of the root-

cap and the whole of the cortical cells have thick suberized

walls. This suberization takes place very early, so that the root

18 always completely surrounded by several layers of corky cells.

The majority of the discs do not bear roots at all, while in some
cases as many as six project from one disc. They grow to little

more than half an inch and then remain stationary. There is

no sign of these roots assisting in any way towards the support
of the stem, and it is difficult to imagine what function they
could possibly perform.
In time, as the stem becomes thicker and heavier, the disc

ceases to function, and by the friction of the branch against the
support, the remains of the hairs and most of the original outer
cells are worn away, down to the periderm formed by the cork
cambium.

^

Thus, on an old part of the stem, the po-sition of the
disc IS indicated by a brown scar, which projects very little from
the surface of the stem.

J

^^fi^entary and Abortive Discs.—In addition to the normal
unctional discs there are many others, of no a[)parent service to
e
p ant, m various stages of development and degeneration.

^e conditions governing the formation of these rudimentary
vary. As already suggested, absolute contact seems to be

^^^cessary for full development, although proximity to the support

on^r t
^'^''-^^ *^ ^ ^"^''^^ extent. On the other hand, discs

tion^^l'^
^^ ^'tieh grow away from the support become propor-

leaver
^^''^^^^^ *^^ farther they are removed from it. Since the

re arranged in a f spiral, and the internodes arc compara-

h2
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tively short, a large number of functionless discs are only

separated from the support by the thickness of the stem. Those

discs on the other side of a stem which is in contact with a

surface are often nearly as large as those which actually fasten

the branch to it. In this case the development and subsequent

changes proceed very similarly in botli, with the exception that,
r

unless iu a very damp position, the hairs of the disc not in con-

tact are shorter, and the formation of tlie cork cambium takes

place much earlier than in those discs applied to the support.

It is difGcult, however, to decide how much of this development of

functionless discs is due to the action of moisture. In all cases

the first stages of development are initiated much later than ia

the normal disc, and the further growth is much more irregular.

In some the formation of hairs is confined to a small central

area, the epidermis remaining intact over the greater portion,

which projects but little from the stem. Small discs are occa-

sionally formed on branches some way removed from any support,

in which the hairs are fully developed— evidently stimulated to

growth by moisture. Similarly, discs in various stages of corky

degeneration may be found, but in all cases smaller than those

near to the support. In some semi-developed discs the walls of

the columnar cells become suberized, the epidermis still remain-

ing above, consisting of empty cells with thickened w^alls. In

this case the epidermis has probably been severely strained by
the pressure from the growing tissues beneatli it, which necessi-

tates the formation of a corky layer, as a check to evaporation.

On branches excluded by position from proximity to a support

or a damp medium, there are no traces of discs in any stage of

development.

The position of the discs iu the axils of the leaves is appa-

rently ill adapted for purposes of climbing. The twisting of the

petiole brings the blade of the leaf into a more favourable posi-

tion for the performance of its functions, but even then, in the

case of a flat surface, some four out of six of the discs are of no

use in supporting the plant, since the leaves are arranged in a

f spiral. The general appearance of the plant suggests a

scrambling nature, and one well adapted for creeping amon
loose stones or climbing over larger shrubs.

The vertical position of many of the leaves, their funnel-shaped
lamina and grooved petiole with expanded sheath, suggest the

po.^sibility of the discs absorbing water, which must necessarily

cr

o
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be carried over them when rain falls on to the lamina. Beyond

this coincidence, however, there is no evidence of absorption on

the part of the discs, and indeed tlie j)resence of the cork readers

it impossible in the older ones.

Summary.—The results arrived at may be briefly summarized

as follows :—The adhesive orgaus are developed endogenout^ly

immediately above the axils of the leaves. Each is made up of

a mass of parenchyma, with a central plate of tracheides, in con-

nexion with the bundles of tlie stem at the base of the disc.

Hairs, which force their way into the crevices of the support,

are formed from a special layer of columnar cells beneath the

epidermis, resulting in the exfoliation of the latter. After a

time the walls of the cells in the external layers of the discs

become suberized, a periderm being eventually formed from a

definite cambium just outside the vascular plate. While abso-

lute contact is necessary for complete development, discs of

various sizes may occur some distance from the support, possibly

fctninilated to growth by a moist environment. A few discs give

rise to small roots, but, as tlie walls of the cortical cells are

nivariably suberizcd, they cannot function in a normal manner.

While there is no evidence to indicate that the discs function

other than as climbing organs, at the same time a comparison

with parasitic organs, such as those of Cusciita, suggests the

possibility that the discs are not far removed from acting

parasitically.

I have to thank the Council of the Eoyal College of Science,

South Kensington, for granting me the use of a table in the

Huxley Eesearch Laboratory, where this work was completed.
I am also indebted to Professor Bayley Ealfour for suggesting
the mvestigation, and especially to Professor J. B. Farmer for

his constant supervision during its progress.

EXPLANATION OF TLATE 5.

[« & ai=coluiTinar cells ; 6=8trantl of elongateJ cells ; c=cork cambium
;

^=thedise; c= epidermis; Z=:foliago-leaf scar ; 5= vascular ring of stem.]

Fig.
1. Portion of stem with leaves removed, showing discs (about natural

size).

ig- 2. Transverse section of part of stem, illustrating development of disc.

^ & «i. Columnar cells, which give rise to hairs.

6. Elongated cells, eventually forming the vascular connexion with

tbe xylem of the stele.
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Fig. 3. Similar section, showing development further advanced.

Fig. 4. Eadial section, illustrating connexion of vascular tissue of stem and

disc.

Fig. 5. Transverse section, illustrating tlie formation of hairs from columnar

cells and the exfoliation of the epidermis.

Fig. 6- Transverse section through old disc. The outer cells are suberized,

and a regular periderm is being formed by a cork cambium.

Fig. 7. Radial section through portion of old disc. At r the tissue beneath

the cork is giving rise to roots.

Fig. 8. Similar section, illustrating the connexion of the vascular tissue of

older root with that of the disc.

On a Tricioderma Parasitic on Pellia epiplyUa. By AV. G. P.

Ellis, Demonstrator in Botany of the University of Cam-
w

bridge. (Communicated by Prof. H. Makshall Wabd,

D.Sc, r.E.S., P.L.S.)

[Read -Itli March, 1897.]

(Plates 6 & 7.)

At the Cambridge Fnivemty Botanic Grarden the Liverworts are

grown in red earthenware-pans, 12 inches long and 9 inches wide,

kept in the Filmy Fern house. Early in May 1896 a disease

appeared in one of these pans in w^hicli the thallus of PeW^a

epipl>ylla alone was growing. At one corner of the pan the

thallus became diseased, as shown by its colour changing from

gree

May— "o"-'v "^'>-^ """^ jj"i-i uuriij<j i*±a,y auu juue.
I hiid never before seen nor heard of any special disease of

Liverworts. They may often be found more or less covered with

species of Oscillaria, especially when kept too damp and not

sufCcieiitly illuminated
; but here was a definite disease, oV

viously epidemic, and which spread ccntrifugally onwards with

an ever-increasing margin over the pan (compare figs. 1 and 2,

reproduced from photographs). Professor Marshall Ward sug-

gested that I should examine this disease, and if possible ascertain

to what it was due.

For several days nothing further was observable beyond what

has been described above
j but on May 14th there appeared near

f ^'
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the margin of the diseased area small white downy patches (PI. 6.

fig. 1) strongly resembling tKose of Penicillium when grown ou

nutrient gelatine for class-work in the laboratory. One of these

patches was carefully teased, and showed a dense mat of sep-

tate mycelium from which very numerous aerial hypha> radiated

outwards. Later these patches became bluish, again recalling

FenicilliuM] but they then passed through a blue-green colour

io a distinct sap-green. A teased specimen (PL 7. fig. 26) now
showed numerous round greenish spores borne terminally in

clusters on the aerial hyphae, which are therefore the conidiophores

arising from the septate mycelium. These spore-bearing patches

occurred chiefly, though not exclusively, at the margin of the

diseased thallus, though I never found them at that corner of

the pan where the disease first appeared.

My next step was to determine whether or not a similar

mycelium was present in the thallus ; and, if present, whether it

was intracellular or intercellular.

The structure of Pellia thallus is easily made out from a

transverse section. The extreme edge is usually only a single

cell in thickness, though occasionally a double layer may be

found. Proceeding towards the " midrib," the thickness increases

to three layers of cells, of which the central layer is of large cells

covered above and below by the smaller, flatter, superficial cells

that contain a larger number of chlorophyll corpuscles. At the

midrib there may be as many as fourteen layers of cells, all con-

taining a certain number of chloroplastids, w^iich, however, are

specially abundant in the upper superficial cells and those imme-
diately below. At this region many of the cells of the lower

superficial layer are prolonged into brown rhizoids.

The progress of the disease could be easily traced in each piece

of thallus. The oldest part was brown, but towards the apex
the normal green colour of the thallus persisted. So general
was this appearance and so suggestive of the entrance of the

fungus by the older part of the thallus, that I could not help

wondermg as to its precise significance. Does the fungus live

as a saprophyte on the dead thallus, aud thence extend as a

parasite into the living tissues ? or is this appearance associated
^»th the fact that rhizoids are not yet developed at the apical

parts, and is it by them that the fungus enters ? Such questions

oped to be able to answer as the investigation proceeded.
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I cut sections througli the boundary-line so as to include in

the section diseased tissue and a part of the apparently healthy

thallus. In these sections I found the septate mycelium iu the

cells ; and while some segments were full of granular, much

vacuolated protoplasm, the other segments contained little, if any

(see figs. lG-17).

As the diseased area extended over the pan, new white patches

appeared, always at some distance—as a rule about an inch

behind the margin, the intervening zone being occasioMlly

covered (fig. 2) with a white cobweb-like mycelium, similar in

structure to that contained in the sections of the thallus. In all

cases these patches underwent the change in colour from white,

through blue-green, to sap-green. On May 25th zones were

well shown on the pan; thus white spore-clusters appeared aa

inch or an inch and a half behind the margin of the diseased

area, the intervening zone being covered with mycelium ;
green

spore-clusters formed a zone further back, 1^ to 2^ inches from

the margin, and hence about an inch from the white-patch zone.

Thus ic seemed that conidia were produced only when the

mycelium had obtained sufficient nutriment from the cells of the

host which had been killed by it. This appearance of zones was

by no means constant : in other words, the period usually re-

quired for the completion of the sap-green spore-clusters—eight

days—was not in\ariable ; and hence later on white, bluish, and

green clusters were much closer together. In July, when almost

the entire area was involved in the disease, green patches might

be found almost at the margin of the diseased area ; but by this

time the apparently dead thallus first diseased had commeuced

to grow agaiu from certain points not really killed, as will be

described later.

The plan adopted was to first isolate the fungus, then to

cultivate it, and next to show how it infected the host; and the

following pages are based on the experiments conducted with

these objects in' view.

I may say at once that the septate mycelium and the com

indicated that the fungus was the conidial phase of some

Ascomycete, whose resting stage I have not yet obtained. I^

the absence of phases other than conidial an exact identification

is hardly possible; but the fungus seems closely allied to, if n^t

indeed identical with Triclwderma, the conidial stage of a

idia
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Mypocrea *, long known as a saprophyte, but in the present

instance apparently associated with a definite disease.

I removed a few spores from spore-clusters on the host by

means of fre::*lily drawn glass needles, and sowed them in

hanging-drops of a nutrient solution made by boiling pieces of

thallus and filterini]:-off and sterilizing: the extract thus obtained.

(I had already made trial cultures, and had found that the spores

grow readily in drops of the juice squeezed out of the crushed

thallus, diluted, but not sterilized.) Before entering into details

I may say that other cultures were made in flasks, tubes, and

hanging-drops of sterile

(1) cold-water extract of the thallus
;

(2) boiling-water „ „
(3) nutrient gelatine, consisting of (1) containing gelatine;

W
»^ » M (2) „

In addition I sowed spores, taken from the spore-clusters on

the host, on fresh, healthy pieces of thallus, some of which were

kept in tbe dark room, while others were allowed to remain as

controls in the laboratory. Tinallj, I sowed spores from pure

cultures on pieces of thallus, some from the Pilmy Fern house

and in other cases on thallus obtained from a brook in the neigh-

bourhood, where it grows wild and whence the original stock of

thallus had been brought.
My method of preparing tbe medium was as follows r—Pieces

of thallus were thoroughly pounded in an earthenware mortar

^ii i^uautii/j- ui cieati wrute saiia, aiiu i^nc »>iiui>^ .,^—

toiled in a beaker for about half an hour ; then strained and

filtered and added to well-soaked gelatine. The resulting nutrient

gelatine was filtered and sterilized. Two-ounce flasks were pre-

pared with a layer of nutrient gelatine about 1 cm. deep ; and
test-tubes containiug 3-5 c.c. were, after complete sterilization,

mclnied, so tliat at the final cooling as large a gelatine surface as

possible was obtained. Both flasks and tubes were infected by
means of freshly drawn glass needles, and a daily record kept of

a' changes observed. The normal course of events was as

tollows :—la about 24 hours the point of infection could be

Berk 1 '

' '^' ^" '^"'^- ^'^^- ^'"P- "^^

Funl7 ^,' ^"'^'"^8,' p. 357 ; Cooke's ' Brit. Fungi,' vol. ii. p. 774 ;
Massee's

*"ngu3 Flora,' iii. p. 295.
^
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readilj identified as an opaque cloudy spot on the clear jelly.

This area extended, and with a lens a mycelium could be made

out which penetrated deeper and deeper into the jelly, so that it

a[)peared to contain a sunk cup filled witl^ mycelium. The

gelatine was liquefied in the neighbourhood of the mycelium, and

beyond the circular margin of the liquid the mycelium could be

seen growing in, arid at the surface of, the gelatine until the

whtde contents of the tube or fla^k were liquid supporting a mat

of mycelium at its surface. This liquefaction extended during

the week, and by the tenth day there appeared on the surface of

the gelatine white patches, at first very small, then about the size

of small pin-heads, and growing until they were 2 mm. or move

in diameter, still retaining their original white colour. In abouta "'*o

80

a fortnight these white patches became yellowish in colour,

deepening to a dull orange and then to a dirty grey, which

became bluish and greenish; later the patch presented a green

centre surrounded by a white or greyish margin. AVhen teased,

they resembled the patches formed on the host in all essential

particulars. Later on, that is to say by the end of the third week,

the patch had become quite brown, though the margin remaiaed,

as a rule, the dull grey of the whole of the younger patch. No

further change wag noticed during eight weeks beyond the feet

that fresh clusters appeared to grow out from the margin,

that in old cultures the outlii.e of the cluster was very irregular.

The above differed somewhat from the formation of the clusters

on the host itself. This is well shown by a comparison of two

cases. In case (1) a piece of diseased thallus w^as isolated aud

kept covered in a glass dish on the laboratory-bench among
flask- and tube-culture.s,and therefore exposed to the same con-

ditions of temperature, &c. On Monday, June 1st, mycelium

could be faintly seen growing over the surface, recalling tie

cobweb appearance mentioned earlier {\). lOi). On Thursday

June 4th, the white patches appeared and were turning blue on

the next day, and by Saturday, June 6th, a greenish tinge was

observable, and they had attained their normal sap-green colour

by Tuesday, June 9th. In all cases the outline of the patch ou

the host is more definite than in gelatine cultures. In case (2)

a tube was infected at 11.40 a.m., Priday, June 5th, and the area

of infection was well shown at 7.0 a.m. of the next day. By

7.30 A.M. on Thursday, June 11th, the gelatine was liquid, and

numerous hyphse appeared on its surface producing a " niouldj

the

»



I

I-

PABASITIC ON PELLIA EPIPHTLLA. 107

appearance," well shown at 7.30 a.]vi. on Saturday, June 13tli.

At 6.48 A.^r. on Monday, June 15th, two small white patches

appeared and increased in size during the week, new and similar

patches appearing day hy day and similarly enlarging. By

6.45 A.M. on Monday, June 22nd, the centre of the patch had

acquired a distinctly green colour, w4iich darkened until at

6.50 A.M. on Friday, June 2Gth, it was quite hrowu and under-

went no further change in colour.

From these two instances spore-formation seems to occupy

more time in gelatine growths than on the host. This seems to

be due only to the fact that in the host there is a speedy ex-

haustion of the material available, whereas in the cultures there

is a much greater supply ; hence, while a single cluster appears

on the host, successive clusters appear on the gelatine.

Hangiug-drop cultures proved more instructive than flask-

and tube-cultures. I proceed thus in making them :—I heat a

slide in a Bunsen-flame to clean and sterilize it ; I then take a

glass ring and heat it, and allow one edge to just touch the

surface of some boiling paraffin. I then place the ring on the

slide, and let the cell thus formed cool. The rings w^ere cut

from hard glass tubing about 15 mm. outside diameter and 9 mm.
inside; both surfaces were ground and well polished; so that I

liad short lengtks of the tubing 4 mm. long. I now take some

well-cleaned, thin, circular cover-slips and heat them between

strips of mica in the Bunsen-flame, and let them cooh I place a

drop of sterile nutrient gelatine (p. 109) in the ceutre of the cover-

slip, and sow in it a very few spores taken from the top of a spore-

cluster with freshly drawn glass needles. I then invert the cover

on the cell, iu which I have put three or four drops of freshly

Wed distilled water; and thus I have a few spores in a small

hangnig-drop of some medium, growing in a moist chamber. If

Jewish the culture to last for some days, the cover-slip is sealed to

^ ^ ring
;
but otherwise the polished surface of the ring permits

of the sufficiently close approximation of the surface of the cover-

fjP'
If I find my culture-drops evaporating or the growth iu

seeming to require more moisture, I rest the slide for a

^luute or two on the tip of my finger, the heat from which

^aporizea some of the distilled water,"" and this vapour is con-

en?ed on the cover-slip, and my culture easily and satisfactorily

^oistened. By the kindness of Professor Marshall Ward, I was

^ ^0 able to use his improved form of cell for hangiug-drop

the

them
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cultures, described in his paper on '' G-inger-Beer Plant " (PhiL

Trans. 1892).

In a similar way spores were allowed to germinate in hanging-

drops of water containing a small piece of Pellia tliallus; those

pieces being selected which were small and narrow and had

rhizoidsj being in fact the rejuvenation-shoots referred to later on

(p. 116). The time required for germination varied considerably.

In 65 hours after sowing some of the spores had undergone no

recognizable change, others had swollen to double their diameter,

and some had put out a germ-tube equal in length to the dia-

meter of the swolleu spore (figs. 9-12). And between these

extremes all stages might be found in these cover-slip hangiug-

drop cultures, in w^hich aa extract of the thallus was the culture

medium used. In nutrient gelatine the resulting hyphae were

much more luxuriant in 42 hours than in the 65 hovirs above*

In one case spores had iu nntrient gelatine put out tubes in 19

hours equal iu length to twice the diameter of the spore; and in

yet another (Thursday, June 25th) spores had germinated and

protruded hypha; in 16 hours with a length of four times the dia-

meter of the swollen spore ; this being the most rapid germination

observed. In some hanging-drop cultures in which water wa^J

the medium used, as much as four days elapsed before the spores

had swollen, and in some of these, germ-tubes were put out only

after four days more.

It was most interesting to watch the formation of the mycelium

in hanging-drops, or perhaps I might call them hanging-filii'St

of gelatine. The germ-hypha or hyphse branched repeatedly,

septa being put in at more or less regular intervals ; and tae

vacuolation of the protoplasm could be easily followed out.
'^

my eyepitce I used a scale each division of which equalled S'S/^i

and I watched and estimated the rate of growth of the bypH

the occurrence of the septa and branches, and other interesting

points connected with the formation of the mycelium. Thus on

Monday, June 1st, I found a hypha 2S0 divisions long as a result

of 36 hours' growth, and bearing several branches: I watcbea

its tip for some time, and found it to grow at the rate of one

division, i. e, 3-3 ^, in each minute from 7.18 a.m. to 7.46 a.m.,

with three exceptions, when it occupied 1^ minutes. The

mycehum, the formation of which could be actually watcbedm

these hanging-drops, resembled exactly that obtained by opeuui?
^^ fc' A aft

gelatine tubes and flasks, and mounting the mycelium growing"^

i
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the nutrient gelatine contained in them ; and it resembled, too,

that taken from the surface of tlie Lost or teased out from its

tissues, with the exception tliat the cultivated mycelium had

more protoplasm, and looked, generally speaking;, plumper than

the normal ; but that seemed to me quite wliat might be ex-

pected; the occurrence of empty segments was more common,

too, in the normal than ia the cultivated mycelium. In the

hanging gelatine-drop cultures cross connexions were numerous,

and in some cases very complex (fij;s. 31 & 32) ; but in no single

the forniation of Ilaft-

organen or " organs of attachment/' so common in similar cultures

of Botri/lis. Tliis method of hanging-drop cultures demonstrated

especially well the greater luxuriance of the growth in a more

nutrient medium. Spores were found to grow better in geLitine

con-^isting of a cold-water extract of the thallus containing

gelatiuts than in the extract alone, and better still in gelatine

containing boiling-water extract and which I call "nutrient

gelatine."

After about three days' growth the mycelium In these hanging

gelatine drops shows a special form of branching; the terminal

hyphae swell, their protoplasm becomes much vacuolated, and
these hyphse put out a very large number of short thick branches

which often give off numerous secondary branches, thus producing
a comphcated branching to which, from its appearance, the name
"coralline branching" has been given (fig. 30), In such cases

the coYer-slip, when examiued with the naked eye or simple lens,

presented exactly the appearance of some of the tube- cultures in

an early stage when examined from above.
One special advantage of hanging-drop cultures is the eluci-

dation of the formation of the spore-clusters in tube- and flask-

cultures. After about eight to ten days' growth there appeared
on the cover-blip small white patches exactly similar to those of
the gelatme surface in tubes and flasks. Under the microscope
nese patches were found to be composed of very numerous aerial

yphsB, branching freely, and radiating outwards from a patch of
inycehum, which in a day or two became too dense to be made

^^ ^.
On these hyphge and their branches were produced terminal

^ |ite and therefore colourless spores, which increased in size
and whose wall became much more distinct. Just beneath and

.^ ^^® side of these terminal conidia appeared others, which also

^creased in size and defiuiteness of wall Tfigs. 27, 28, 29), and in
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this way were produced clusters of spores like those of figure 26.

Spore-formatiou was in some cases very slow indeed : thus at

6.35 P.M. on Monday, July 13th, I made a sketch of a small part

from a hanging-drop culture, leaving the same part in the higli-

power field. At 6.35 a.m. on the next day, that is to say after

twelve hours, I found that the only change was an increase in

size of one conidium ; no new conidia had ajjpeared. As tlie

spores increased in number the clusters became of course darker,

that is to say more opaque, but there was also a change in colour

that could be easily made out with the naked eye, and under the

microscope was seen to be due to the fact that on approaching

maturity the spores themselves acquired a green, a sort of olive-

green, colour. Hence the whiteness of the young clusters is

merely due to the air entangled between the branching aerial

hyphse ; the darkening is due to the increasing density caused

by the repeated branching and the interweaving of thebrancLes;

the acquirement of the greenish and other tinges is due to the

increa:?e in number and the consequent collecting together of tte

spores and their approaching maturity. In slide-cultures the

small clusters did not show the white margin found in tube- an3

flask-cultures but not found on the host ; and this fact may indicate

that the occurrence of this margin is associated with the greater

supply of nutriment. This idea is borne out by the fact that in

tube- and fla>k-cultures there were commonly produced arouna

this margin new spore-clusters, so that in some cultures tie

cluster eventually acquired a considerable size and a very

irregular shape. In many hanging-drop cultures the spores

appeared imbedded in a bubble or drop of liquid, which flu^^

seemed to disappear when the conidia were green and mature.

The spores were certainly distributed actively, for, as a rule,

they were found adhering to the cover-slip ; and were it merely

a talling-off of ripened spores, they would have tumbled into the

water below, but instead they had been shot upwards and haa

adhered to the gelatine surface on the cover-slip from which the

aerial hyphje were growing—and therefore downwards; but iii
-^

no case was the mechanism of the distribution made out, nor

could I identify stalks by which the conidia had been attached^

Tet the attachment was firm, for spores adhered when materia

was fixed and preserved in absolute alcohol ; and in material tba

had been teased out and mounted in glycerine they adhered iii

clusters of from four to eight or ten, and all still attached to W

r
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conidiopbore. There was also a distribution on the Lost, for

towards the end of June and onwards the surface of the thallus

in the pan seemed to have received a copious supply of " soot

dew," but on examiuation it proved to be only the spores shot

off from the clusters and now distributed over the thallus.

In some hanging-drop cultures in which watery extract of the

Fellia thallus was used as the culture medium, I noticed a

striking deviation from the growth described above, ond which

growth I feel justified, after many cultures, in coUvsidering

*' normal." This deviation occurred some days after germiuatiou.

Spores were sown in the ordinary manner, and had after some

days put out germ-tubes. As they were not in nutrient gelatine,

I hardly expected them to produce a large mycelium, but I

found that the germ hypha neither branched nor formed septa

but that its apex swelled, the contained protoplasm became more

granular, and, in fact, a secondary spore (PL 7. fig. 19) was

produced, like those described by Plowright for uredospores, by
Marshall Ward for Fythium aud PhytopTitJiora infestans, and by
no means uncommon. I found, too, that these secondary spores

might be interstitial as well as terminal (fig. 20) : thus in a

cover-slip culture of spores in watery extract, I found both

terminal and interstitial secoudary spores, the latter closely

resembling those so copiously formed in the mycelium of Mucor
when grown for some days on nutrient gelatine. This secondary

Bpore-formation went on also in the gelatine hanging-drop
cultures, but only after several weeks, and after the formation
of many conidia (see figs. 21-25). The formation appears to me
to be associated with deficiency of nutriment, either by its

absence from the medium or caused by the exhaustion of the
supply by couidia-formatiion.
A very interesting point to be learned from cover-slip hanging-

drop cultures is the fact that, in some eases at least, the spores
^^ill uot germinate in the absence of a sufficient food-supply, and

a m other cases the starved hyphte are roused into vigorous
growth by feeding. Cultures in watery extract were started on

^J 28th, and by June 11th some showed that the spores had
^^y swollen, and at most a very small propcrtiou on any

-sup iiad germinated
; in some cases a single t^pore ouly had

^rminated. Some of these cultures were fed with a section of
w thallus, the remaining cultures actinjjr as controls. In one

^ swollen spores put out byph®, 50 to 100 divisions
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(333 /i) long, in tu-o days ; and the result in another instance was

striking, a spore about the centre of tlie section having? produced

a branched mycelium with a total length of 640 ju, while a spore

remote from the section had in tlie same time produced a single

hyplia 7/x long : hence their growth had been arrested by the

want of food, but the spores themselves had not been killed. A

similar experiment was tried by feeding similar starved cultures

with a drop of nutrient gelatine. The result was that in 40 hours

after the feeding, some s[)ores had put out hyph^e 2-3-6-12 aad

30 divisions or 100^ long; some had put out two germ-tubes;

and somehyphjB had tw^o and three branches ; while the cultures

8eryin2; as control-^, i. e. to which no gelatine had been added,

still had the spores swollen only and no germ-tubes.

Often in gelatine cultures after some days' growth I found the

hyphic becoming much more attenuated and the protoph^sm less

abundant in the segments, this being also a starvation effect.

I investigated the parasitic phase of this fungus by examining

the diseased thallus, and by attempting to produce the same

appearance in healthy thallus brought from a distance and

showing no trace of the disease. Some such pieces of thallus I

infected directly with spores taken from the normal spore-

clusters formed on the host, and others with spores from my own

pure cultures. Details of these experiments will be given later.

Careful examination of a very large number of sections of the

thallus showed that the mycelium was intraci^llular. Though in

several instances it appeared that hypha^ might also be inter-

cellular, yet, as I saw no sign whatever of any hanstoria, I feel

satisfied that the mycelium is entirely intracellular. The

mycelium was most abundant in the superficial cells or those

immediately beneath them, though it was by no means rare in

the deeper parts of the thallus. In some sections it was very

abundant in the neighbourhood of the antheridia, but in other

cases there Avas no preponderance of mycelium in such regions.

So very many sections showed hyph® at the base of the rhizoids,

as to raise the question whether the infection of the host was by

Avay of the rhizoids, but I think the balance of evidence is against

this idea. In several cases hyphj© were found within the rhizoid

passing along towards its tip but not reaching it, and thus

growing from the thallus up the rhizoid, rather than having come

from an infecting spore. I even tried to get the direct infection

of the rhizoids : I mounted small pieces of the thallus bearing
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many rhizoids (really the rejuvenation shoots described on

page 116) in hanging drops of water coiitaiuing many spores, and

kept them under observation for three weeks, hut no single

instance did I see of a germ-tube piercing the rhizoid wall, i. e.

of penetration of the rhizoid wall from witliout. Similar hanging

drops well showed the power of hyphse to penetrate the rhizoid

y^illfromwitJiin, and to grow out from them, but in this case these

hyphffi had been nourished at the expense of the contents of the

rhizoid. This question of infection by the rhizoids seemed to me

BO important that I gave special attention to it. In very many
sections I found mycelium at the base of the rhizoids, hut I could

not follow the hyphas into contiguous cells. I had been so much
struck with the constancy of the progression of the disease from

the older and rhizoid-bearing part of the thallus towards the

apical regiou free from rhizoids, and I had so often found in

hangiug-drop cultures of small pieces of thallus in water that

while the spores towards the upper surface had not even swollen,

those near the rhizoids had germinated and their germ-tubes

had encircled these rhizoids (pointing to some chemotaetic in-

fluence), that I could not help thinking that, even though I had

specially noticed the cobweb-like mycelium on the upper surface

of the thallus (see fig. 2), I should find that infection was by the

rnizoids, and that the fungus was a saprophyte, which by feeding
on the dead rhizoid had become educated up to a parasitic phase
«id thus enabled to extend to and to kill living cells. But I can
md nothing whatever to support this idea of direct infection by

^ la many hangiug-drop cultures of small pieces of thallus in

I
' ^ ^^^ found that its cells were brown near germiuating-

,

"pores or their germ-tubes, that they resembled in fact cells of
the thallus just at the margin of the diseased area : the walls
^ere brown, the protoplasm shrunken, and the primordial utricle
collapsed; the chloroplastids had lost their colour and had
^ecome massed together. I endeavoured to produce this
c aracterislic appearance of the disease and to locate the exact

g^* °! '"^^^ction. I kept pieces of thallus in small, covered

fro

^

t^^^^'
^^^ '^"•ectly infected them with spores removed

8om ^t^
^\^^*®^^ on the host by freshly-drawn glass needles.

left
^-^T ^^^^ ^^ *^^ laboratory dark room, while others were
iQ the laboratory. The thallus became diseased; but no

^nce la the time required for infection was recognized, the

• '^O^^N—BOTAL-T, TOL. XXXIII. I

differ,
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only difFerence in fact being that, while in the thallus in light

the brown patches of cells produced by the infection were close

together, making indeed a continuous though rather difFuge

patch, in the thallus kept in darkness such brown cells were

more separated, owing possibly to the elongation of the thallus

due to the absence of light and the consequent attenuation of its

individual parts (see PI. 6. figs. G-8). I carefully sterilized some

fine canud-hair brushes by boiling them for some time in a test-

tube. I allowed the fine point to just touch the spore-cluster,

the spores thus removed being painted on the thallus, and

each brush boiled before again being used. This precaution of

removing spores only is very necessary because, especially if taken

from a culture, a certain amount ofsome nutrient substance migbt

otherwise be taken, and, as de Bary* has sbown, saprophytic

fungi started in nutrient solutions may become parasitic. I tried

this effect in several case.s and found that where the spores were

mixed up with a drop of gelatine before applying them to the

PeUia, the thallus became diseased much earlier, the infection

therefore being hastened by this nursing up of the spores.

The time necessary for the manifestation of the disease as a

result of direct infection varied considerably : thus while at the

end of May four days (2Gth to 30tb) sufficed for the appearance

of the characteristic brown colour of the diseased thallus,

towards the end of June fourteen and even sixteen days were

necessary for a similar development of the disease. Can it

be that this fungus is specially virulent in the early days of its

parasitic pliasc? The original pan seems to point to some such

loss of vital activity, for while at an early period the rate of

extension of the disease was rapid—the diseased area having

increased by an inch radially between Saturday, May 30th, and

Monday, June 1st—during July there was very little change

appearance, the fungus in fact seeminir to have exhausted itself,

and the host actively rejuvenating.

My chief difSculty was the procuring of a section that would

show the actual infection of the host. Pieces of thallus ^ere

m

carefully infected with spores only, aud after tLe third day I
c"J

day by day transverse sections of the thallus and horizontal

thesections, removing the superficial cells so as to try to get

point of infection in section and in surface view. I found tba*

many spores had not germinated by the fourth, eightli, and even

fourteenth day, and the irregularity of germination reduced mj

* Corap. Morpb. & Biol, of Fungi, Mycetozoa, and Bacteria, p. 381.
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chance of success. A large number of my sections showed clearly

that direct infection had occurred : single isolated cells of the

superficial layer presented the characteristic brown collapsed

appearance. I could repeatedly trace a hypha from a spore to a

browned superficial cell, from which cell I could trace a hypha

throug'i the next cell towards the central tissues, but I could not

demonstrate the continuity of these two pieces of hypha. I

felt perfectly sure that the obtaining of an ideal preparation was

only a matter of time; and I continued to cut, mount, and examine

in water sections of the thallus that I had infected from the

spore-clusters on the host and from tube cultures. At this

juncture Professor Marshall Ward advised mo to mount my
sections in a one-per-cent. solution of potash ; and I cannot say

too much in favour of such a practice, for I feel confideut that

nmch of my labour would have been spared by its use, and I

should have thereby saved much time and valuable material.

However, on Tuesday, July 14th, I obtained among many others

t^e preparation shown in PL 7. fig. 33, which is specially interesting

as the thallus from which it was cut had been infected from a tube-
culture. My preparations, therefore, demonstrated the parasitism
of the fungus, for I liad taken its spores from the host, had
cultivated the fungus, and with the spores from a pure culture
Dad been able to infect the host-thallus and to produce on that

alius the appearances characteristic of the disease, and had
traced the actual infection of the host through its upper surface.
Such mfection can only be parasitism. All the cells were alive,

e only sign of approaching alteration being the brown tinge

^ he wall and this due to the enzyme produced by the spore
Its germ-tube

: there was no nursing of the fungus on dead

th^ii^^'
^^^ ^ '^^^ ^^^^^ ^^^ careful to place spores only on the

rJ "^ ^^^^ no admixture whatever of any nutrient material.

j.g

® t^f»llus remaining after material for sections had been

^olT^
^^^^ allowed to live on in the laboratory to see if it

^.
show the same macroscopic optical characters of the

sease and whether the disease would spread along the thallus

jY'^^
original cases,-and it did so.

"guTh
^^®^^^°^^ ^^®^ ^^le to satisfy myself that a saprophytic

^^giis has taken on a parasitic phase. It is by no means an

insta^^^^
^sperience. Some three years ago I saw a very good

t Garde^^ ^i.

^^^^ ^^^^ phenomenon at the Cambridge Botanic

Dehell'
-^^ ^^°^^^ ^^ Botryiis, growing on a dead twig of

'*''»««, had fallen on to a leaf of Adriopsis immediately

i2

fun
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below, and had produced on this leaf an appearance that

exactly resembled the ravages of a Peronospora, but was really

due to the parasitic Botrytls, which I allowed to form its conidia

BO as to remoye any possibility of doubt.

At or near the growing-points of Pellia^ and less often on the

margin of the browned, apparently dead thallus, there appeared

small green outgrowths (PI. 6. figs. 3, 4, and 5). These grew and

produced elongated slender branches of the thall us, forming in

fact the rejuvenating shoots that supply such favourable material

for sections to demonstrate the direct infection of the host.-

Anybody who has passed their hand over a close-growing patch

of Pellia has probably seen throw^n off from the thallus small

isolated pieces each capable ofindependent existence and growth^

and resembling in fact the buds on Lycopodium Selago stem, and

the bulbs and bulbils of higher plants. These rejuvenating'

shoots are probably related to, if not morphologically identical

with, these propagative shoots, and were readily produced by

keeping a piece of thallus moist in a covered glass dish. They

seem to arise from the apical embryonic tissue, but whether such

tissue is capable ofwithstanding the general disease of the thallus

I cannot say. May it not indeed involve the whole question of

predisposition ? for here is an instance of the immunity of

vigorous living cells towards a fungus, to whose attacks older,,

less vital cells have become an easy prey.

I am very glad of this opportunity of acknowledging the very

great assistance so kindly given me. To Professor

Ward I am indebted for much information, for suggestions, and

help as difficulties arose. I owe thanks also to Mr. E. I. Lynch;

F.L.S., Curator of the Botanic Garden, Cambridge, and to hir

foreman, Mr. G. Lamb, for their kind assistance in so many

ways and for providing me with that supply of material in good

condition, so essential in any investigations of this kind.

Summary.

The thallus of Pellia epipliylla was found to suffer from a

disease evidently epidemic in nature, caused by a fungus -whose-

septate mycelium was found in the tissues of the host. The

fungus was isolated and found to be the conirlial form of an

Ascomycete, and from its structure and conidia, and life-history

as far as it could be made out, it appears to be similar to, if i^^*

identical with, the Trichoderma-phuse of Ilypocrea, but no

resting-stage has yet been found. It was cultivated on nutrient

Marshall



Ellis
LlNN.SoC JoURN.BoT.^/oL. XXXIll-Pl.6.

1

2

P^^

^

J)- .-UU

I

r

''»':;ot

.

^'r'V̂j del R.^^^ga-n IilK WestNe-vmarx ;mp

Parasite upon pela.ia epiph^^^-^la
V Y



EiLis LiNN.Soc. JouHNvBo'i'. Vol y. >L\l[r,Pl
^1

A

V

10

.^1 : \
-"yfn..

* ii.

^y >J

rv

>.
II

"N
-

rf-

flr--/

"TT-^-.

-\ -

\
I T

- r;v

I.

^*.

V

1 *^
1-^-v.^^

> -

14-

...-ni--msi^
f -^

^^

IG

.^-^ ^^:

,^

-^

^^V-vr^.-^

A ^

^- ^ ^*-

11
V

r
r^

'<^
/

y -

'..i'

i

)

•;>

/

\

r
^

' >( »>_r ^

\

\

r-ii
.: t

V
V

23
<r

v^^^

r

?^

\ ?
\

\

\

\
\

/

1
T

^

21

8

y
\ /

/

^_

I?

I I

%^
V

%
^

W.G.Pi, uel

; ,-M^~.= -J- ^-- -^f^

ilMorginlith

\

29

o'3 ^
- -.- -^.

31

West.NewrntJTi imp

PARASri'E UI'OKT PELLIA EPIPHYLLA.



PARASITIC ON PELLIA EPIPIIYLLA. 117

media, and spores from a pure culture when applied to healthy

tballus produced in it a disease like that of the original thallus.

By means of sections the direct infection of the host by its

upper surface was followed out and the parasitic nature of the

fungus established.

EXPLANATION OF TUE PLATES.

Plate 6.

Fig. 1. Appearance of a pan of PcUla cplphylJa on May 14th, 1890. The hole

on the side is due to the removal of a sample of the thallus at the

margin of the diseased area. From this hole the diseased area

extends, and near that margin towards the centre of the pan are

several small wliito spore-clusters in an early st^ge of development.

Fig. 2. Appearance presented hy the pan on June 5th, 1896. The greater

part of the area is now involved, and tlie mycelium is extending over

the surface of the part last attacked. On the diseased tissue spore-

clusters, both white and green, are numerous, and at the parts first

attacked rejuvenation shoots (compare figs. 3 & f)) have api>eared.

*igs. 3-5. Examples of tlie rejuvenation shoots produced ou the thallus of

rellla, killed by its parasite Trichodrrma.
Figs. 6 & 7. Pieces of thallus of /V/Z/Vr, showing the small diseased areas pro-

duced by brushing spores of Tn'c/iodcr?na on the upper surface a

fortnight earlier.

^'ig. 8. A piece of thallus similarly infected but kept in a dark room for the

fortnight.

Plate 7.

^s. 9-15. Germination of the spores of Trich^dcrnia, some with two germ-

tubes.

P' 0-18. Ilypliaa of Trichoderina, some segments containing vacuolated

Fi s in
^^^^^I^^^*^®"^ ^'*^'*^ "ther segments are empty,

gs. J & 20. Forumtlon of secondary spores, terminal and interstitial, of

Trichodvrnia in cold-water extract of rfUia epiphylla thallus, in a

coverslip culture two weeks old.
~-io. ^onnation of secondary spores in a gelatine hanging-drop culture

of Trichudcrma, during its fourth week of growtli and aft^r the

formation of conidia.

pore-cluster of TruJiodcniut

Pigs 27 oo'''"
°" """ "'"""' "'' ^'^^^'^ rpiphiUa.

- ~-
. Stages in the fomntion of the terminal conidia of Trichoderimvx

^igs. 31 & 32 <r ^'""'^""S " in hanging-drop cultures.

^\-' 33 A
*"" ^^^® connexions " in hanging-drop culture-s.

P'-eparation, illustrating the direct infection of Vcllia thallus by the

germ.tube of a spore of Triclmderma, and the discoloration of the cell-

a
. caused by the enzyme produced by the germinating spores and

^^^^^ gerin^tubes.
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On the OrigiB of *' Transfusion-tissue " in the Leaves of Gymno-

spernious Plants. By W. C. Worrell. (Communicated

by D. ir. Scott, F.E.S., F.L.S,, Hon. Keeper of the Jodrell

Laboratory, Koyal Gardens, Kew.)

[Read 18th March, 1897.]

There is a species of conducting-tissue occurring ia the green

parts of certain plants which for long has been known by the

name of transfusion-tissue. It occurs principally in the leaves of

Gymnosperms, but is not exclusively confined to this group of

plants. It is found most usually in direct connexion with a

vascular bundle, and extending out from this among the cells of

the surrounding parenchyma, and consists of tracheides, short

and parenchymatous in shape, which are often accompanied by

bast-cells. It doubtless serves as a secondary conducting-tissue-

for those leaves whose vascular bundles are few or widely

separated, and are not supplied with a complex system of veins

Buch as is found in Dicotyledonous plants. It is most abundantly

represented in the leaves of Conifers, where it is univert:al ; it i»

also found in the leaves of nearly all Cycads. In these two

orders of plants the transfusion-tissue occurs almost always in

lateral connexion with the vascular bundle. But it is also found

in a few genera all round the bundle, in others on the outer

periphery of the phloem, and in others again o[)posite the xylem.

As regards the origin of this tissue there are various views:

some consider that it forms part of theconducting-tissues of the

vascular bundle to which it is attached ; others consider that it

belongs to the parenchymatous ground-tissne of the leaf ;
finally^

the French botanist, Van Tieghem, maintains that it is part of

the pericycle surrounding the bundle. While the latter vieff

may be perfectly correct as far as the ontogenetic origin of the

elements composing this tissue is concerned, my own investi-

gations go to show that, phylogenetically, this tissue has an

origin agreeing with that assumed by the first of the above views^

viz. from the vascular bundle it- elf, though in a manner very

different from what the authors of this view suspected.

I will first of all describe the structure of a bundle from an

ordinary foliage-leaf of a Cycad, so as to pave the way for mj

subsequent remarks. It is well-known that the vascular bundles-

of the leaf of Cycads have a structure peculiar to this order and

not found in any other living group of plants. Towards th&

A

X
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dorsal (lower) surface of the lamina is placed the phloem; next

comes the ordinary xylem, which is formed by the cambium in a

centrifugal * manner ; on the inuer side of the secondary wood

there may or may not be a few elements of primary centrifugal

wood, and then comes the protoxylem, consisting of narrow,

elongated, spirally- or reticnlately- thickened elements. Further,

bejond the protoxylem, i. e. between this tissue and the ventral

(upper) surface of the leaf, occurs another strand of xylem,

primary in origin, and of much greater development than that of

the centrifugal wood : this is centripetal in development, i. e. its

elements are formed successively from the protoxylem towards

the ventral (upper) surface of the leaf ; it is characteristic of the

Cycadese. In the petiole the structure of the bundles is the

same though their orientation is diflferent.

In all other Grymnosperms and in Angiosperms this tissue is,

80 far as hitherto observed, completely absent from the vascular

bundles. No trace of any such tissue has been found either in

the leaves of the Conifer® or of the Gnetacea?. In all these

cases the whole of the wood has been reffarded as centrifugally

developed

.

In mvestigating the structure of the cotyledons of some
seedlings of Gingho biloba, grown in the Eoyal Gardens, Kew,
I observed a most interesting point in regaid to the minute

structure of the vascular bundle.^ a pair of which traverse each

cotyledon. lu shape, as seen in transverse section, each bundle

'^s curved, having the form of an arc of a circle. The phloem

^ery greatly developed. There was a cambium which, on the

s'de of the xylem, had cut off but a very few elements ;
and to

the mside of this lay the small group of protoxylem. On the

J-^ntral side of the protoxylem, however, and directly opposite

e latter, there were yet other tracheides present, which, by their

position and relative development, I determined to be none
ber than the equivalent of the centripetal xylem as it occurs

the* '^^f

''^™^ "centrifugal" and "centripetal," applied to the derelopment of

iMch
°^ ^^'^ ^"'"^^^' ^""^ "^^ ^^^^ reference to the centre of the stem, in

(pro'o 7^ ^^**' '"^ ^^® ''''^^ °^ ^^^ ''y^e.n, starting from the first-formed trachea;

outside^ f?i;'

'^'°''"^' 'o'-med successively nearer the phloem (i. e. towards the

direct-
^^^'^^^ ^^^ ^^^^^"^ centrifugal, and those formed successively in the

to be T,
""^^^ ^™"' *^® P^'"^'" ('• «• towards the centre of the stem) are said

petal
"7"^'^"^^^

"^^'"^^P^^- '^^^ sai^e terms ("centrifugal" and "centn-

)
are applied to the development of the bundles of the leaf whatever may

** ""eir orientation.

was
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in the bundles of the leaves of Cycads- Moreover, these

tracheides were very much scattered- In proportion as they

receded further from the protoxylem towards either side of the

bundle, they attained a greater diameter and, what more

especially distinguished them, they w^ere provided wdth reticulate

thickenings on tlieir broad transverse walls. In fact, they

pre:^cnled very much the appearance of the tracheides composing

Fig. 1.

J-

TransTcrse section of vascular bundle from the upper part of the cotyledon of

Gtnffl:o biloba. ^A=pliIoem
;
px= protoxylem ; 57'= centripetal xylem;

JT* = transfusion-tissue.

the transfusion-tissue in the leaves of Coniferaj. Ouo or two of

these tracheides which most completely resembled transfusion-

tissue wore situated quite on the side of the bundle and bordering
on the phloem. In longitudinal section a most evident transition

was seen between those tracheides nearest the protoxylem, which

are elongated and narrow in shape, and those farthest removed
from the latter, which are short and broad and in every way
similar to the elements of the transfusion-tissue in Coniferous
leaves.

In tlie bundles of the petiole of the foliage-leaf of Olnffko
there is a great development of the secondary centrifugal wood.

But here also, on the inner or ventral side of the protoxylem,
were seen two or three small tracheides of centripetal xylein-

On the side of the bundle at the level of the phloem a few

elements of typical transfusion-tissue were observed.
A study of the structure of the bundles in tbe cotyledons of

Oycas revoluta revealed something very similar to the above
Here, as m Gingko, there was a rclativclv small development

\
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^f the centrifugal, but a great development, on the contrary, of

tbe centripetal xylein. Here also could be distinctly seen a

transition between the elements nearest the protoxylem, wbicb

were quite small, and otlier tracheides, of great diameter and

with bordered pits on tbeir transverse walls, which occurred

scattered in the ground-tissue, often at a considerable distance

from the bundle. It was interesting to see how some of these

tracheides extended round towards the phloem.

Fig. 2,

"v^

Transverse section of vascular bundle from the upper part of the cotyledon of

Cycas revoluta, ph=ph\oem
; ^j:= protoxylem ;

j:^= centripetal xylem.

In the leaves of some of those Conifers which approach
Dearest to Gingko, such as Cephalolaxus and Taxus, I observed
tracKeides on the ventral side of the protoxylem, which, by their

position and general character, may be considered as equivalent
to the centripetal xylem in GingJco ^ndi Cycas. After a rather
extended

investigation, I came upon similar instances in the

Widd)
^^^ollating tlese facts with the structure as we have long
^nown It of the vascular bundles of the leaves of Conifers and

JJ^
S^"erally, it appears to me that there is a clue to be

Thi!
/^ ^° ^^^ °"^'^ °^ *^^® transfusion-tissue in these plants.

Gin r^^'
^^ ^^^" ^" *^'^ eotjledouary bundles of Oi/cas and

of th

'*' ^^ ^^^^^^^ "^ extension, towards the sides of the bundle,

iJnlimVr^'*'-^^^''^
^y?m of the latter. It is the successive,

tissue V
^^^^^^^^'^l development of the tracheides of this

tuallv ]^' ^^^^^^> as it were, the first start which has eveu-

transf
^ ^'^^*^^' ^'n more modern plants, in the characteristic

the
^g'^^'^^'^'s-'^e at the side of, or iu various positions around,

WesTs
^''''^^''' '^^'^ transfusion-tissue, e. y., of Coniferous

* ^ot, as seme have supposed, a distinctly new tissue
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derived from the pareneliyixia of the ground-ti&sue of the leaf, or

even of the pericyclic cells ; nor is it, ai2;ain, as others have

imnglnedjthe equivalent of a lateral vein or branch of the bundle.

The conclusion at which I have arrived is that this tissue is a-

'/

Fig. 4

X

Fig. 3.

OL

.-Z-.

Fig. 3. Transverse section of vascular bundle of Uie leaf of Taxus haccoia.

jpA=phloem
;
j^jr^protoxylem ; a^^ = centripetal xylem ;

j: =centii'

fugal xylem.

Longitudinal section of vascular bundle from the leaf of Dammaraj^Fig. 4.

two elements of transfusion-tissue. ^A= phloem ;

p;r=protoxyie

ar^= centripetal xylem; x-= centrifugal xylem;

tissue.

m;

);/= transfusion

as an important part of the vascular bundle in the ancestors oi

the plants concerned (for which fossil plants afford amp

evidence). But as, in the course of time, the centripetal xjl^f*

of the bundle disappeared, as having become a useless tissue,!

origin of the transfusion-tissue, which has persisted as a mg 1

useful portion of the bundle, has become almost complete/

obscured.

niatically. At some future time I hope to

detailed investigation of this subject, accomp
elaborated and accurate figures.

June 15. 1897.

rraui'

more

fuUr

w. c. WJ

-V

"J
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On tlie Evolution of Oxygon from Coloured Bacteria. By

Alfred James Ewart, B.Sc, Ph.D., 1851 Exhibition

Scholar, formerly Demonstrator of Botany in University

College, Liverpool. (Communicated by Prof. J. Reynolds

Gbeen, D.Sc., F.E.S., r.L.S.)

[Read 15th April, 1897.]

The relations of Bacteria to oxygen exhibit some of the most

interesting and important phenomena of biological science, for

in obligate anaerobic Bacteria we are confronted with plants

the respiration of which is apparently quite different from that of

ordinary plants or animak. An explanation of the phenomenon
of anaerobism, which has been put forward by Pasteur, is that these

organisms have the power of holding a supply of reserve oxygen.

This hypothesis, however, fails to exphxin the existence of

anaerobic Bacteria, to w^hich the presence of only a slight amount
of oxygen is extremely injurious. In addition, Hesse* ha»

shown that anaerobic Bacteria in the absence of all free

oiygen evolve CO, in such amount as can only be explained by

supposing that the oxygen thus evolved is derived from the

stable oxygen containing compounds in the nutrient medium.

Beyermckf, arguing from the fact that phosphorescent

Bacteria may continue to show phosphorescence for an hour or
laore after all oxygen has been absorbed by sodium hyposulphite,

concludes that these organisms are exceptional in possessing a
store of combined oxygen, present in sufficient amount to permit

respiration and phosphorescence continuing fur a short tim©
after all supply of external oxygen has been cut off. This does

i
^^' Wever, appear to be any reason for considering this

phenomenon to be anything more than a manifestation of what
generally known as intramolecular respiration. Beyerinck

anaerobic Bacteria require ultimately tor tne

ontinuauce of their life and vegetative activity a slight store of

°^ygen, and that this oxygen can be handed on from generation

g°jjP^^^^*io^' If held in such a manner its presence is impos-

littf ^i*

^^^^^^' '^^^> indeed, Beyerinck's statement amounts to

^ else but saying that combined oxygen is a constituent of

thuni de rf^t'

".^^^^^^ ^^e giisforniigen Stoffwechsel-Producte beim Wachs-

416^
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l)acterial plasma. If, however, the oxygen were held in a loose

And readily available form, occluded or in loose chemical com-

bination, it should be possible to detect the presence of such

oxygen by chemical, physical, or biological methods.

The fact that certain coloured Bacteria can, wdien exposed to

light, evolve traces of oxygen has now for some time been

known. Eugelmann * has described a motile green bacterium,

which possesses a faint iDower of assimilation, and also states

that the same power may be shown by the '* Purpur-Bakterieu,

in which not chlorophyll but a different pigment, '* Bakterio-

purpurin,'* having a totally different absorption spectrum to

that of chlorophyll, is present. The main absorption of bacteno-

purpuria takes place in the ultra-red; and Engelmann has

succeeded in establishing the fact that the red Bacteria are

capable of relatively fairly active assimilation when exposed to

the invij:ible ultra-red heat-rays.

Since Engelmann no other author has published anything

bearing directly on this question, though such epoch-making

researches are naturally always in need of confirmation and

corroboration. Many other Bacteria also are coloured or have

the power of forming pigments ; but the question as to what the

utility of these pigments may be has never been answered

satisfactorily, and has only in a very few cases even been

attempted.

Thus Beyerinck t considers that in what he terms parachroino-

phoric Bacteria the pigment is to be regarded as an excrete

waste or by-product of destructive metabolism. The same is

probably the case with the chromoparic Bacteria (Bacillus

cyaneo'fuscus, B, cyanogenus, B. pyocyaneus, B. virescens

B. prodiyiosus). On the other hand, in chromophoric Bacteria,

in which Beyerinck includes the green, red, yellow, and brown

Bacteria, which do not fluidity gelatine, the pigment, since it

)

forms an integral part of the bacteriul plaama so long as this

»

living, must have an important biological meaning. One possi-

bility is that the pigments in these cases are assimilatory

pigments like chlorophyll, etioliu, and bacterio-purpurio.
I*

•was with the intention of determining this point, and also of

* T. W. Engelmann, in Eot. Zeit. 18S2 and Oct. 1888.
t M. W. Beyerinck, in But. Zeit. 1891 : " Die Lebensgescbicbte einer Vi$'a^^^

'

JBakterfe."
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testing the observations made by Engelmann upon green and

purple Bacteriaj tbat the following investigation was undertaken^

the results of which seem to make clear the function of the

pigment in certain of the Bacteria examined.

If a quantity of a certain brown bacterium, Bacillus brunneus,

is enclosed along with Bacterium Termo in a cover-glass prepa-

ration and ringed with vaseline, it is at once seen that the B. Termo

remain in active movement for a considerable time in the neigh-

bourhood of the masses of Bacillus hrunneus. The most con-

venient method of demonstrating this phenomenon is by mixing a

small quantity of _B. bru7i7ieus^ taken from an agar culture by

means of a sterilized platinum spatula, Avith a small drop of cool

but still fluid gelatine on a slide. When solidified, a drop of water

containing active Bacterium Termo is added, and the whole is at-

once covered, all air-bubbles being excluded aud ringed as usual.

Bound the edges of the gelatine, and especially in any bays or

mdentations which may be present, the B. Termo continue in at

first very active movement, which gradually becomes weaker and
finallr, after several hours, ceases. If the gelatine is made in

mgform, the JS, Termo move with about equal rapidity on the

inner and outer sides of the ring. There is hence no error duo
to any diffusion of oxygen from outside through the ringing of

vaseline,

A possibility of error is that the gelatine in such preparations

\ ^^^ ^^ ^^ exciting or aiding cause for the movement of B. Termoy
lor a short time at least. In preparations made, however, with

^^^'wo and gelatine alone, all movement ceases in a few (5-10)
Minutes, A second possibility is that the movement may be
caused by some unknown excrete bacterial product, and not be

filT \ ^^^S^^" If preparations are made with a drop of the

. f*^^^^^^^^ fl^id from an agar culture of Bacillus hrunneus, or
^th Bacteria which have been heated to 100^ C for a few

^^\
^^' ^^ ^ ^^^ minutes the Bacterium Termo is entirely at rest,

fJVr
^^^^^^^^ Pi-eparations, which have been soaked in water
to 30 minutes, show, on adding B, Termo and closing, a

ment
^ ^^^^^^ indication tbat the exciting cause of the move-

introd'^ T^'^''
'^ afforded by the fact, that if Sj>iriUa are

geUtinTaV^'^'''
''''^^^^^ ""^ ^ distance from the edge of the

touehin ' \ ^^ several hours coming nearer and nearer and finally

g ^t. The evolution of oxygen is therefore at first suffi-

i

F
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<Mently strong to repel Spirillum, in accordance with the general

rule that an oxygen partial pressure, which suffices to keep

Bacterium Termo in active movement, will repel Spirillum.

It was also found that this phenomenon was by no means

restricted to Bacillus hrunnaus, but is also shown by a number

of other coloured Bacteria. Thus in Bacillus cinnabnreus,

riiigge (vermilion) ; Bacillus janthinus, Zopf (indigo-blue);

Staphylococcus citreus. List (yellow) ; Micrococcus agilis, All

Cohen (coral-red); and Sarcina aurantiaca, FJiigge (brownish-

ytllow), the evolution of oxygen is as active, or nearly as active,

«H in Bacillus hrumieus, Adametz ; but in Sarcina rosea, Flugge

(pink), and Biplococcus roseus, Fliigge (rose-pink), is weaker, and

iii Sarcina lutea, Pliigge (yellow), is much weaker*.

Definite proof that the exciting cause of the movement of

Bacterium Termo is really oxygen was obtained in the following

manner:—A small portion, about the size of a lentil or split pea,

of the coloured bacterium to be examined is enclosed in a smaU

gas-chamber, at first Eanvier-Prazmoski's bein*? used, but later

solely a special chamber devised by Prof. Pfeffcr. On tlie

upper surface a cover-glass, having on its under surface »

hanging-drop of _B. Termo, is fixed and sealed with vaseline-wax.

A current of pure H t is then led through until the B. Termo

come to rest, when the tubes leading to and fro from the gas-

cliamber are closed by clamps. In from one to several minutes

tlie B, Termo recommence to move and are soon in active move-

ment. This stoppage and recommencement can be repeated

time after time. It follows, therefore, that the coloured Bacteria

examined have the property of evolving a gaseous substance

which causes B. Termo to move actively, the gas necessarily

being oxygen. An additional proof that the gas evolved is

oxygen is afl^^orded by the fact that it is capable of causing

reduced indigo-carmine to turn blue again. This is demon-

strated as follows:—A current of hydrogen is passed through

3 flasks kept submersed under water. The 1st and 3rd of tliese

contain a solution of reduced indigo-carmine to which a little

* All of these Bacteria grow best on peptone agar, with or wi
and at 20° C. to 25° C.

t In addition to the

and KHO. The surface

[UgaTi

3 usual purifying-tubes, the H is passed over pyrogaU

ce of the acids in the Kipp's generating apparatus^

iquidum, whilst the purifving-tubes and all india-rucovered with parafliii liquidum, whilst the purifying-tubes
'•ontiexions are kept imtnerBed under water.

/_,
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Zinc dust is added, so that any blue tinge acquired whilst the air

is being driven out can be removed by shaking. After a certain

time the tubes between the flasks are clamped, and after a few

hours the current is renewed, when the gas in the 2nd flask, which

contains a bouillon culture of Bacillus hrunneus^ is slowly driven

through the 3rd flask. The reduced iudigo-carmiue in the latter

acquires in the upper layers a distinct blue tinge, showing that

oxygen has been evolved from the culture of B. hrunneus. The

time necessary to drive out all oxygen from the flasks is deter-

mined by previous experiments made with sterile bouillon. On
reclamping and leaving for a few hour.^, no further evolution of

oxygen can be detected from the B, hrunneus culture.

That the oxygen is evolved in tl,e normal form as 0^, and not

as ozone or O3, can bo shown by testing with a hanging-drop of

KI and starch in an atmospliere of hydrogen.

The following experiment seems to show that the evolutioa of

o\ygen is a vital process continuing only as long as the Bacteria

remain living. The usual chamber arrangement having been set

up and a quantity of J5. Intnncus enclosed, a drop of concen-

trated HgCl^, previously contained in a bulb in the tube leading

to the chamber, is driven by tlie current of hydrogen, on

inclining the tube, into the chamber and comes into contact with

the B. hrunneus lying on the floor of the latter, and separated

from the outer half by a streak of vaseline. The evolution of

oxygen from the bacterial mass is at first quickened, but tben

i^pidly weakens and ceases entirely in about an hour or so-

The process therefore appears to "be a vital one, ceasing as

soon as the HgCL reaches the centre of the bacterial mass and
the Bacteria are killed. As will be shown later, however, this

I phenomenon has really a quite difl'ereut bearing on the problem
At issue.

At first sight it appears as if we bad here to do with an
assimilatory process, the oxygen evolved being derived from the

assimilationof CO, and the bacterial pigment being an assimi-

Jatory pigment. Were this so, it would be natural to expect
e evolution of oxygen to take place more actively iu an atmo-

^Phere of H + a little CO,, than in an atmosphere of H alone.

th t

-^^-^^^^ ^^^ ^^ evolved in an atmosphere of H is no proof

^^
It 13 not derived from a process of assimilation, for green

g^ exposed to light in an atmosphere of H evolve sufficient

ygen to keep Bacterium Tervio in a hanging drop in active
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movement, even though a small drop contaiuiug only a hundred
or two of Bacterium Termo is used, from which no appreciable

trace of CO^ is evolved.

It appeared at first as if the coloured Bacteria evolved oxygen

more rapidly in an atmosphere of H containing a little CO^
than in an atmosphere of pure H. The experiments were

performed in the following manner :—The time which it takes for

the _S. Termo which have been brouglit to rest by a current of

H to recommence to move, when the tubes leadintr to and from

the cliamber containing; the coloured Bacteria are clamped, is

determined. Then a mixture of H and CO, is passed through
the chamber, when, on closing, the B. Termo recommence to

move in a shorter time than they did alone. Further examination
showed, however, that this difference was due to the presence of

traces of oxygen in the CO^ employed. To remove this oxygen
the CO3 was passed over tubes of pyrogallol and KIIO. Theo-
retically, owing to the absorption of the CO^ by the potash, this

arrangement should be unworkable, but practically it was found
possible to obtain CO, in this manner perfectly free from all

traces of oxygen. The evolution of oxygen can now be demon-
strated to take place with equal rapidity in an atmosphere of H
alone, as in one composed of 11 with a little CO^.
A possibility not as yet excluded is, however, that a process

of assimilation might be carried on at the expense of the C0„
provided by the respiration of the Bacteria themselves or by the

decomposition of organic acids or other organic substances.
That oxygen can be evolved by chlorophyllaceous assimilation
without any external CO2 being present has been shown to be
the case by Meyer * and others in all fleshy plants.
By means of the gas-chamber and hanging-drops of B. Termo

and of a very weak alkaline solution (0-5 % jN'a.CO^) of phenol-
phthalein, it can readily be demonstrated that green algffi, leaves

of mosses, &e., exposed to optimal illumination in an atmosphere
of H, evolve both traces of oxygen and traces of CO, simul-

taneously. The same is the case with the coloured Bacteria,
but here the evolution of oxygen and more especially the

evolution of CO, are with fresh preparations under such con-
ditions much stronger. Thus the green alga) exposed to liglit

in H evolve sufficient CO, to decolorize a drop of phenolphthalein

* A. Mejer, Landwirthschaftliche Versuchs - Stationen, xxi. p. 227 et seg.\

-b. L. M. Aubert, in Rev. g^n. de Bot. 1892, pp. 421 & 658.
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in 1| to 2 hours, wliereas with an equal bulk of the coloured

Bacteria this takes place in | hour. The green alga? exposed to

light in an atmosphere of H also cause the Bacteria in a hanging-

drop oi JBacterium Termo to move rather actively in 3-5 minutes :

but if the H used contains a little CO^, or if an equal bulk of

coloured Bacteria is used, the B, Termo commence to move a

minute or two sooner.

The evolution of COg in an atmosphere of H by the coloured

Bacteria can also be demonstrated by the precipitation of BaCOg
in a hanging-drop of BaH^O^, and by the partial or complete re-

dissolving of freshly precipitated CaHPO^. After being in the
1

tmosphe hours, a

mass of Bacillus hnmneus may still be able to evolve traces of

CO^, though all evolution of oxygen has long since ceased and

no external supply is present.

In gelatine preparations or in the chamber in H, the evolution

of oxygen does not continue for an indefinite length of time,

but sooner or later ceases. Where the evolution of oxygen is

weak it generally ceases in 2-3 hours {Sarcina lutea^ Di^Iococcus

roscusj &c.), but where it is stronger {Bacillus Irunneus, &c,) it

generally continues for 5-6 hours, and in some cases a faint

evolution of oxygen may still be shown after 10-12 hours.

This gradual diminution and final cessation of the evolution

of oxygen might be due to the Bacteria being gradually more

and more injuriously affected. A mass of Bacteria, however,

which has ceased to evolve oxygen in the gas-chamber in hydrogen,

after being re-exposed to air for some time, may again show a

distinct evolution of oxygen, though weaker and of shorter

duration. It is possible that this phenomenon might be due

to the induction of a condition of assimilatory inhibition

from which on re-exposure to air recovery takes place, and

which corresponds to the condition of inanition which is finally

induced in CJiara when kept in an atmosphere of II, and from

which on exposure to air a more or less rapid recovery may take

place.

The fact that these coloured Bacteria grow and develop quite

normally on agar or gelatine cultures and form their pigment in

the darkness, is no argument against their possessing an assimila-

tory pigment and being also able to assimilate as green plants do

;

for many plants can form chlorophyll in the darkness, and all can

form etiolin, whilst Beyerinck has shown that it is possible to

MSTN •B0TA5T, VOL. XXXIII. ^
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isolate and develop certain minute green Algse (Ohlorella vul^am,

Beyerinck, Ac.) on gelatine.

Were, however, the oxygen evolved by the coloured Bacteria

a product of an assimilatory process, it would be natural to

expect that they might be cultivated upon inorganic media or on

media containing nitrogen and carbon in the form of simple

organic compounds. The whole of the 9 Bacteria mentioned

as showing a power of evolving oxygen were inoculated in tlie

following solutions :—Sol" A (K3PO, 2 grms. ; Am.SO, 5 grms.;

MgSO, 0-14 grra.; 4000 cc. H,0). Sol° A+(l) NaHCOj;

(2) CaCOjCO^; (3) 3 p. c. grape-sugar; (4) 4 p. c. cane-sugar;

(5) 2 p. c. glycerine; (6) 1 p. c. asparagin ; (7) 1 p. c. asparagia

+2 p. c. glycerine; (8) 1 p. c. asparagin+ 3 p. c grape-sugar;

(9) 1 p. c. asparagin+ 3 p c. grape-sugar+ 2 p. c. glycerine.

In none of these solutions iu either light or darkness can tie

coloured Bacteria develop. In 7, 8, and 9 a slight trace of almost

colourless sediment may be found, but in all the others not the

least growth takes place. These Bacteria all develop normallj

and abundantly only on nutrient media containing peptone.

On peptone-agar and peptone-gelatine they develop well and form

abundance of pigment without any sugar being necessary, but

iu bouillon cultures the presence of sugar slightly favours their

growth and pigment formation. They are all pronounced obligate

saprophytes.

Other results also tend to show that the oxygen evolved is not

the product of a process of assimilation. Thus the evolution of

oxygen apparently continues as actively and persists fur as long

a time in the darkness as in the light. This might, however,

really bo due to the evolution of oxygen recommencing instan-

taneously on re-exposure to light. For comparative purposes

gelatine preparations of Protococcus, Scenedesmus, &c. were made

and examined. These show at the edge of the gelatine an active

evolution of oxygen. In darkness, in under 5 minutes the B^ct^

rium Termo come completely to rest, and on re-exposure to hgM

recommence to move iu 15-30 seconds (according to the thickness

of the rim of gelatine between the outermost algal cells and the

surrounding B. Termo)^ and are in fully active movement in 1'-

minutes. With gelatine preparations of Bacillus brunneus tM

evolution of oxygen is on re-exposure to ligbt seen to be normally

active however instantaneous the examination may be, an

' *
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indeed it persists slightly longer in darkness than it does in

light.

Thus preparations exposed to sunlight, but kept cool by being

floated on water, cease in 1-2 hours to evolve oxygen ; whereas

similar preparations after being exposed to diffuse daylight for

8 hours showed a weak evolution of oxygen, which in prepara-

tions kept in the darkness for the same time was still moderately

active.

Ifthe dark heat-rays from a large flask filled with hot water are

collected and thrown upon gelatine preparations, when the evolu-

tion of oxygen is already fairly active, no further increase can be

detected. When, however, the evolution of oxygen is very faint

or has almost ceased, a distinct increase or recommencement of

the evolution of oxygen lasting for a short time may be shown.

The further study of the influence of external radiation upon
the evolution of oxygen was carried out by the gas-chamber and

hanging-drop method. The microscope was isolated upon a

<!lay dish, through which the tubes passed, and was covered by
cylinders of metal, cardboard, clay, &c. After hydrogen has

Wn passed through the time that elapses, when the preparations

*re exposed to light, before the Bacterium Termo in the hanging-
drop recommence to move is noted and the time when they are in

active motion. and

* <^^rrent of H is passed through for the time necessary to

bnng the B. Termo again completely to rest, when the tubes are

clamped and the time noted. After a time the cover is removed
and the hanging-drop at once examined. In this way the times
necessary for B. Termo to recommence to move under the given
<Jonditions is found, and this represents the relative rates at

^hich oxygen is evolved under these conditions. By this means

! ^^^ definitely established that the evolution of oxygen was
^dependent of all external radiation, that it is slightly accele-

'^ ^ by the dark heat-rays, but when so accelerated ceases

<^o^e8pondingly sooner.
the coloured Bacteria are heated to 100^ C. and then mounted,

or tT^T ""^ ^ '' ''''''^''' Preparations kept at 30^ C. in light

which
-^^^ show at first a very active evolution of oxygen,
m 2-4 hours, however, entirely ceases ; whereas similar

LhfTl'r^
^^Pt at 20^ C. in darkness or exposed to diffuse

8tm show a weak but distinct evolutiou of oxygen. At

tl2

1

J
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4° C. a fairly active evolutiou of oxygen is shown, which after

5 hours is still present but weak. Preparations kept at 4° Cr

which have just ceased to evolve oxygen may, on being brought

to 20^ C. in light or in darkness, or on a hot water-bottle being

placed before tlie mirror, again show a weak evolution of oxygen

continuing for a short time. At 4° C the dark radiant heat-rajs

exercise a distinct accelerating etfect upon the evolution of

oxj^gen, causing it to be for a time more active but also to be of

shorter duration.

Altogether tlie foregoing results form a conclusive proof that

the oxygen evolved is not the product of any assimilatory process

involving an absorption of radiant kinetic energy and the con-

version of this into potential cliemical energy. Two other

explanations of the plienomenon alone remain, namely, that

either the oxygen evolved is a by-product of son^c unknown

katabolic process induced by the bacterium in tlie nourishing

medium or taking place in its own plasma ; or that the oxygen i3

simply absorbed oxygen taken from the air and held in a state

of loose combination and at a lower partial pressure than that or

the atmosphere being slowly given off again.

The fact that at 4*" C. the evolution of oxygen continues fairlj

actively, although at this temperature none of the coloured

Bacteria mentioned can grow or multiply, and the fact that the

Bacteria taken from agar-cultures 2-3 months old, in which bj

far the greater number of the Bacteria must be dead, may show

a quite active evolution of oxygen on examination, form almost

conclusive objections to the first hypothesis. Conclusive proof

that the phenomenon is not connected with the vitality of the

bacterium itself is given by the fact that old cultures, or cultures

kept for many hours over ether-vapour, or cultures heated to

80° C. for an hour, from which on re-inoculation no new growth

takes place may show on examination an active evolution of

oxygen, though frequently weaker than normal *. Thus agar-

cultures oi Bacillus Irunneus, Micrococcus agilis, Sarcina auran-

tiaca, killed by heating to 80"^ C. for 1^ hours, showed after 2

If the Bacteria are heated to 60° C. or 70° C. or exposed to ether-vapour

fop a time, but not long enough to kill them entirely, or inoculating in fre*

agar-tubes, a slight and very slow growth may take place and the pigment w

formed as usual, though not abundantly. The colonies, however, soon cease to

IJrow, and now, as a general rule, on re-inoculating in fresh tubes no newgrowtb

lakes place. The vegetative vigour has been so weakened that the po^e^ ^

growth is finally completely lost.
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weeks an active evolution of oxygen ; in Sarcina aurantiaca and

Micrococcus agilis becoming weak in 2-3 hours and ceasing in

3-4 hours; in Bacillus hrunneus becoming weak in 5-6 hours

and ceasing in 8-10 hours. The colour of the cultures of

B. Irunneus is slightly faded on the outer surface only, in the

other two is unaltered. Similarly after 3 weeks a fairly active

evolution of oxygen is still shown on examination.

The power of evolving oxygen is in very close connexion with

the presence of the pigment. Thus in young growths the

pigment is at first almost or entirely absent. Such show no

power of evolving oxygen. Also if inoculated on slightly acid

bouillon, or if after inoculation the cultures are kept for a day

or two at 35° C. to 40° C. and then brought to 20° C, the sub-

sequent growth may remain for a long time, or permanently,

entirely or almost entirely colourless. Such colourless cultures

on examination, either by the Bacterium method or by the

analytical method described later, show no evolution of oxygen.

Cultures in which a small amount of pigment is present show a

correspondingly weak power of evolving oxygen.

_

The nature and properties of the pigment-substance, though
Its colour varies in the different Bacteria from red to indigo-blue,

>8 m all cases essentially the same. Their insolubility in water,
aiid solubihty in ether, alcohol, benzol, and chloroform, and the

changes of coloration displayed on treatment with sulphuric
and nitric acids, show them to belong to the class of pigments
»nown as Lipochromes. Thus in all cases with concentrated
HjSO^ the pigment turns bluish green, whilst with NaHO the

ongmal colour returns. "With HNO^ a bluish-green tinge is

lirst produced, but this is almost at once further oxidized and
passes through a series of colours until finally it becomes almost
w quite colourless.

^^
Q all the above 9 Bacteria, as soon as the culture becomes

^eeply coloured, the main mass of the pigment is external to the

^^
eria. Owing to its fatty nature, however, the pigment does not

narr^f
^^^ ^^"^^^"« in close association with and as an integral

coecK
-^^^ ""^^^ure from which it was developed. In Staphjlo-

•JT!^l^L^^^' ^«^'cina aurantiaca, and Bacillus hrunneus, when the
isolat A -R

^''^*"" aurantiaca, and Bacillus hrunneus, wnen luc

avL^'f
'^^^^'ia are examined with high powers {^ immersion)

the Qi\^^
*'°^^ of coloration may in many cases be detected, but

I <u]tj^^
^^^ Bacteria appear to be perfectly colourless. If the

^s have been heated to 80° C. or over ether-vapour for
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Bome time, all of the colour-forming Bacteria may often show a

distinct trace of coloration. Hence probably in all cases the

living bacterium is colourless. I£ the pigment is excreted as

such, at any given moment the Bacteria should contain a slight

amount, though this might be insufficient to give them a per-

ceptible coloration when examined singly. On the other hand^

it is quite possible that the pigment is excreted as a colovirless

chromogeu, later altering perhaps by a process of oxidation and

becoming coloured. If oxygen is deficient or absent, the pigment

is not formed, and in the stab-canal of an agar-culture the

pigment develops more slowly than on the surface.

It is worthy of note that no perceptible change of coloration

takes place in preparations which have evolved all the oxygen

they are capable of giving off. Schneider, however, finds that

deoxidizing agents, such as zinc dust+ acetic acid, decolonze

the pigment from Bacillus janthinus and Sarcina aurantiaca^

partly decolorize that from >S^. rosea, and do not at all affect that

from Micrococcus agilis and Sarcina lutea. Strong oxidizing

agents on the other hand, such as HNO3, in all the 9 colour-

forming Bacteria rapidly decolorize the pigment.

From the above it is clear that the phenomenon is not a vital

but a physical one, the excreted pigment having the power of

absorbing oxygen from the air, and then, when the partial pressure

is lowered, slowly evolving it again. Hence a preparation iQ

hydrogen in the gas-chamber which has ceased to evolve oxygen^

after being re-exposed to the air for some time, may again show a

distinct evolution ofoxygen ; whereas, however long it may remain

in hydrogen in the closed chamber, once the evolution of oxygen

has completely ceased, it never recommences.
The further study of the problem was continued by analytical

methods, using the improved form of Bonnier and Maugin's

apparatus for the estimation of CO^ and described by Aubert -

Cultures of the Bacteria grown on bouillon are introduced v^^^

email bulbs with a bent neck, in which a little air is left. The

open ends of the tubes are immersed in Hg covered by a filni ^^

water, and after a given length of time the gas is collected over

Hg and examined.

The following are some of the results thus obtained ^t**

7 to 14 days old cultures of Bacillus hrunneus, at 20"^ C.

:

* Aubert, in Eev. gen. de Bot., Mars 1891,
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?.

r

r

-

Amount of

Culture.
'

1

Amount of

Air enclosed.
Time. Oxygen present. CO2 present.

5 c.c. 3 C.C. 16 hrs. 19-3 p. c. 0-41 p. c.

5 CO. 3 c.c. 16 „ 19-8 p. c. 0-3 p. c.

5 c.c. 3 c.c. 16 „ 20-3 p. c. 0-2 p. c.

100 c.c. 20 c.c. 8 „ 1709 p. c. rsi p. c.

20c.c. 10 c.c. 20 „ 11*7 p. c. 3'55 p. c.

25 C.C. 10 c.c. 28 „ 9-8 p. c. 25 p. c.

*50 C.C. 10 c.c.
4

26 „ 017 p. c. 7-2 p. c.

tl-2 grm. 9 c.c. 24 „ 13-4 p. c. 2-99 p. c.

Contains an exceptionally large amount of Bacteria.

t From agar-cultures weighed moist.

The alove results stow that, confined in a limited supply of air,

no evolution of oxygen is shown, "but the percentage of oxygen
present steadily diminishes and finally reaches almost nil, whilst

at the same time a certain amount of CO^ is produced corre-

spondmg to about one-third of the oxygen which has disappeared.

This peculiarity in the respiration of Bacteria has already been
pomted out by Hesse. For the solution of our problem this

sajs nothing, the oxygen which disappears being in all probability
ouilt up into the substance of the developing Bacteria.
Instead of the ahoye arrangement, the following was adopted

:

.

lower halves of test-tubes drawn out so as to he narrowed
in the middle are partly filled with a mass of the coloured Bacteria
aken from bouillon or agar cultures along with a little fluid.

J means of a thick capillary tube a current of H ia passed

^

jough the test-tube, the mouth of which is closed by an india-
rubber cork, through which a finely pointed exit-tube passes,

r/^
^^^ ^^^ ^^^^ driven out, when the narrow part is heated

k m *^^-^ "^^^^^ ^^* ^^^ ^^^^^^ ^^^^^* *^® stream of hydrogen
^stiU passing through. The living Bacteria may be examined

this manner or they may be killed by HgCl,, either added

80I
T ^^^^'"^ '''' ''^*^''' ^^ enclosing a tube filled with HgCl,

ii>r!!!°^' T^^^^
^^^^^ closing is inverted and the contents of the

After a given time, the

under Hff and the contents collected

mvi.ZT.^'""^'' tubes allowed to
sealed tube i

^d examined.

1126^
^^^®^™®^ts were performed with tubes containing steri-

oieat-extract. In guch cases, after passing a current of
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10-1

be detected iii the hydrogen enclosed when analysed.

With Bacillus hrunneus the following results we

(temp.=20^C.):

Amount
of Fluid.

18 c.c.

18 c.c.

18 c.c.

18 c.c.

20 c.c.

20 c.c.

18 c.c.

OfH.

3 c.c.

Of
Bacteria *

2 grms

3 c.c. 2

3 c.c.

3 c.c,

3 c.c.

3 c.c.

6 c.c.

»>

»>

)»

1 grm.

1 »»

0-5 „

iimc.

5 hrs.

5

5

G

2G

16

10

Condition

HgCl^ after sealing.

Living and normal.

HgCl^ before sealing,

IlgCl^ after sealing.

Living and normal.

8hrs. IlgCl^, thenll
and sealed.

6 hrs. HgCl,, then H
and sealed.

0. CO,.

p. c.

211
p..

0-59

17-8 0-42

20-3 0-5 L

300 OGG

00 l-72t

0-2 Truce.

018 0-38

evolved

per grm.

moist weight

of Bacteria.

0316 C.C.

0-267 c.c.

0-309 cc

045 cc.

0-0 c'(^

0006 cc.

0-018 cc.

"^

, >

The Bacteria if obtained from agar-plate cultures are weighed direct

moist ; if from bouillon, the superfluous fluid is drained off and the mass after

drying with filter-paper weigbed.

t The amount of CO2 is disproportionately small, owing to a large part

remaining dissolved iu the enclosed fluid.

From the above it appears that B. hrunneus can evolve per

gramme of dry weiglit from 0*2 to 0'45 c.c. of oxygen, which is

a quite appreciable amount. Later results gave, bowever, alower

value. If tlie Bacteria remain living, this evolved oxygen is all

used up again. If IlgCl, is added, tbe pigment is so altered

that it loses its power of occluding oxygen, and the same also takes

place when heated to 90° C.-100° C. for some time, and that

more rapidly if heated in a bouillon-culture than ia pure water.

The following experiment shows that the oxygen formed is

actually derived from the bacterial culture, and is not due to auy

containing

1 gramme of Bacteria to 18 c.c. of fluid and 3 c.c. of gas, H i9

passed for 5 minutes, and then a sample of tbe gas issuing through

the distal tube is collected over Hg and analysed. It contained

0-6 per cent. CO^ and 0-5 per cent, oxygeu ; a second sample

error ia tlie method employed :—Tbrougb a tube

T
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s collected after 15 minutes, contained 0*2 per cent. CO, and

0*0 per cent, oxygen; a third sample, collected after 25 minutes,

contained no appreciable trace of either or CO.,. The tube

was tten at once sealed and, by inverting, the contents were

miied with HgCl^. Examined after 8 hours, the enclosed H
contained 0'5 per cent. CO^ and 2'8 per cent, oxygen (per gramme
of bacteria =0-2 c.c. oxygen). A prolonged current of H there-

fore apparently gradually drives out the oxygen held in a state

of loose combination by the bacterial pigment. The loss of oxygen

is still more rapid if HgCl^ has been previously added. Thus

a tube of Bacillus hrunneus to which HgCi^ had been added

before H was passed through evolved per gramme of bacteria

(bouillon-culture) 0*057 c.c. oxygen ; whereas if H was passed

through a similar tube of normal material, and then, after sealing,

this at once heated to 90° C, per gramme Oil c.c. of oxygen
vas evolved.

This method cannot be claimed to give really accurate quanti-

tative results, though from a qualitative point of view it is

perfectly satisfactory. One serious error is due to the fact that

»ny liquid enclosed has the power of holding in solution a certain

«Dount of the oxygen present. This error is obviated by using

relatively large amounts of hydrogen and reducing the amount
fluid enclosed to a minimum. Also, before sealing, the flame

IS allowed to play upon the upper part of the tube before the

narrowing, and then the tube at once drawn out. ' On cooHng a
partial vacuum is produced in the sealed portion of the tube,

g
* IS at once placed in water at 90° C. to 100° C, when the

acteria are killed and at once cease to respire, and the presence

b
>\^^^*^^^ vacuum prevents the tube from bursting. Minute

^ Dies of gas can generally be seen to be evolved from tlie

t^ T^
^^^^ ^^^"^ ^'^"^ heated. After the lapse of an hour or

^^0
the tube is taken out, allowed to cool, and the tip is broken

sh t^
"^^

' ^^^^^ ^^^^ -^^S as a general rule runs in so far as to

atr -^^ "^ ^^^t'nct negative pressure varying from | to | of an

lected

^^^ ^as ^^till present in the tube. The gas is then col-

tbe*
^^^ ^^ialysed. From the percentage of oxygen present in

eroi?

T*^'^*^ ^^ount of H enclosed, the actual amount of oxygen

Bg
J ^^^ ^^ calculated. In this way, using a moist weight of

tioi,,^"^
^^^3'ing from 0-2 grm. to 1 grm., the following calcula-

"fls Were made:—
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1

evolved

Name.
Moist

Weight.

06 grm.

Grown on

:

Pigment.
per grm.

Bacteria

(moist

weight).

0023 c.c.Micrococcus agilis

.

.

.

Faintly acid Only in small

Bouillon. amount.

»i j> ••• 0-5 „ Bouillon at Colourless. 00 c.c.

,

V

first at 35° 0. 1

1
i

1

)y ft ••• 0-25 „ Af]jar. i Abundant. 0137 c.c.

Sardna rosea 0-65 „ Faintly acid

Bouillon.

But little. 0021 C.C,

0-6 „
0-25 „

Neutral Bouillon.
4

Atjar.

Mod. abundant.

Normal.

0-086 C.C.

013 C.C.

Sarcina lutea 0-5 „ Slightly acid

Bouillon.

Colourless. 00 C.c.
# w

0-5 „ Neutral Bouillon. Mod. abundant. 0*051 c.c.

1 05 „ Agar.

Bouillon.

Normal 0()66 c.c.

Sarcina aura^ifiaca . 035 „ Mod. abundant. 0*1 1 c.c.

T>
" J» •

0-5 „ Agar. Normal. 014 c.c.

Bacillus cinnaharms, 0*3 „ Bouillon. Fairly abundant. 0*11 c.c.

ji }}
0-3 „

J?

w

Jf
0*104 C.C.

V " 0*43 „ Agar. NormaL 0-144 C.C.

Sta-phylococcusdireus 0-45 „ 11
0118 C.C.

Diplococcus roscus . .

.

0-3 „
^ '

i T
0128 C.C.

Bacillus hruimeus ... 0-4 „ Starch-paste. 013 cc.

)J 99 05 „
X

;}
0-127 CC.

» » 0-6 „ Agar. 016 CC.

»> 99 0-8 „ >>

F

0-18 C.C.

SO

Where the pigment is poorly developed the power of evolving

oiygen is also slight. Cultures of Bacillus hrunneus on potatoes

and starch-paste appear to be as deeply coloured as when grown

on agar, but show a weaker evolution of oxygen in the former case

than in the latter.

Cultures killed by treatment with ether or by heating to

" C. for an hour, may still possess a considerable power of

absorbing and then evolving oxygen- Thus the Bacteria from a

bouillon-culture of B. hrunneus, after beinfr heated to 80° C
for one hour and then exposed to air for a day, could evolve per

gramme of Bacteria 0-13 c.c. of oxygen in one case and 0-12 c.c.

in another. If, however, the cultures had been heated to 90° C.

for one hour and then left for a day, per gramme of Bacteria

only 0065 c.c. of oxygen was evolved. If the heating takes

l^lace in water the Bacteria may be killed without the absorptive

power of the pigment being much affected. Thus a mass of

B. hrunneus from agar-cultures, after being killed by heating ^
80° O. for rvna Timii. an A +U^^ „l,_1 n _.*j.T- „:- f/M. oAVefftl
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Bours, could evolve per gramme of Bacteria 0*35 c.c. of oxygen.

Similar cultures of Bacillus irunneus kept saturated with ether

for two and four days could evolve per gramme of Bacteria

after two days, in one case 0'45 c.c. of 0, and in another

0"3 c.c, and after four days, in one case 0'43 c.c. and in another

0-24 c.c.

By extraction with alcohol it is possible to obtain tbe pigment

along with some other extractives but free from all Bacteria, and

to demonstrate that it still possesses the power of occluding and

evolving oxygen. Thus if the alcoholic extract at (35° C.-40° C.)

is allowed to evaporate to a small bulk and tben water is added,

a flocculent brownish precipitate is formed. The amount of

precipitate thus obtained from 1 gramme of Bacteria was capable

of evolving, after having been well shaken up with air, in one

case 0-322 c.c, in another 0-25 c.c, and in a third O'll c.c. of

oxygen.

A mass of B. Irunneus was treated with alcohol at 40° C. till

all pigment was extracted and the residue was colourless. The
residue weighed moist but with no superfluous water or alcohol

2 grammes, and yielded 0-17 gramme of pigment and extractives.

A fourth of this filtrate was, after precipitation with water,

found to be capable of evolving per gramme of pigment 0-73 c.c.

of oxygen. The remainder was allowed to evaporate to dryness

and was weighed (weight =0-13 gramme), and was found to be

capable of evolving in one case 0-23 c.c. of oxygen and in another
0"21 CO. Hence in the process of preparation and drying the

extracted pigment is apt apparently to lose its power of occluding
oxygen, and after keeping for a day or two the power is entirely
lost. The solid pigment thus extracted was also examined by
tne gas-chamber method, and its power of evolving oxygen
compared with that of wood-charcoal and oxyhemoglobin. Both

these, as soon as tbe current of hydrogen has ceased, evolve
sutficient oxygen to set the Bacterium Termo in the hanging-drop
JD a few minutes in active movement. A hemispherical piece of

L"^^'^^
^^ ^^' "^^^^ete^" and 0-2 cm. thick, in the gas-chamber

(capacity 1-2 c.c. to 1-4 c.c), continues for several liours to evolve

thfs^^^
^^ P^J'ceptible amount. For the first ^ to i hour (though

thel
^ .^°°^®°°^ ^oes not appear to be a vital one) oxygen never-

\ ^^^^^
^^ ^yohQ^ so rapidly and in such quantity that even in a

I
to
^^^^^ <^^rrent of pure hydrogen the B. Termo continue
°^«- Aiter being for 4 to 8 hours in hydrogen, however^

f
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on clamping tlie charcoal is seeu to be no longer able to

evolve sufficient oxygen to cause Bacterium Termo to recommence

to move.

With a piece of hemoglobin the size of a small pea, made to a

paste with water and placed in the chamber, after the current

has passed through for \ hour the B. Termo are at rest. On

clamping in 2-5 minutes the movement recommences and is

soon quite active. After 10 liours the ha)moglobin can still

evolve sufficient oxygen to cause the B. Termo to move in 10-15

minutes, and next day a weaker but still quite distinct evolution

of oxygen can be detected.

Wood-charcoal, therefore, in an atmosphere of hydrogen

evolves nearly all its contained oxygen rapidly and suddenly in

the first hour or so, and the last traces more slowly in the

succeeding 3 or 4 hours. Oxyha?moglobin, on the other hand,

evolves its oxygen more slowly at first, but the evolution of

oxygen remains for a long time constant and may persist for a

day or more. The evolution of oxygen from a mass of the

coloured Bacteria is distinctly more active during the first

hour, but then remains fairly constant for a few hours, then

gradually weakens, but in some cases after 6 to 8 hours

is still perceptible. A portion of this difference may be due

to the greater impermeability of the pasty mass of hsemo-

globin employed allowing a longer retention of the stored

oi}-gen.

Hoppe Seyler * states that 100 grammes of oxyhsemoglobin,

if dissolved in water, can evolve in vacuum 156 c.c. of oxygen,

whereas Hiifnerf finds that 1 gramme of oxyh.nemoglobiu can

only evolve 1*2 c.c. of oxygen. Apparently oxyhaemoglobin can

hold more oxygen when in solution than when dry ; but even the

dry haemoglobin seems to have a greater power of occluding

oxygen than the extracted bacterial pigment has. Thus an

^qual amount of the latter shows only a relatively weak

evolution of oxygen lasting for a few hours, and intermediate m

character between that from charcoal and haemoglobin. There

<;an be little doubt, however, that the oxygen occluded by tbe

bacterial pigment is held in a similar manner to tliat in which

* Hoppe Seyler, Cheniische Analyse, Gte Auflage, 1893, p. 275.
^

t Hufner, inZeitschrift f. phyBiol. Chemie, Bd. i. S. 317 & 386; Bd. iii. S.

•(1879).
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;

it IS held by haemoglobin, but differs ia so far as the loss of

the absorbed oxygen does not involve any perceptible change in

coloration.

The storing of oxygen by these coloured Bacteria must have

some biological significance in their economy. At first sight it

seems as if we had here a very plausible explanation of the

phenomena of at least facultative anserobism and even of obligate

anaerobism also, and an explanation moreover coinciding with

that originally given by Pasteur. Lehmann and Neumann state

that 8 of the coloured Bacteria, all of which are normally

completely aerobic, may develop under certain conditions as

an$robes. It is possible that the explanation of this phenomenon
might be due to the bacterial colonies being supplied with a

store of reserve oxygen. Further consideration, however, points

against this explanation. Thus the amount of oxygen stored up^

IS relatively small and is, as has already been shown, used up by
the respiration of the Bacteria in the course of 24 hours or so.

Nevertheless the possibility remains that oxygen might still be
present, held in a more strongly combined condition, which can
he detected by none of the methods above described, but which
18 still available for the life and respiration of the Bacteria, and
ttiat this oxygen might suffice for the respiratory needs of the
Bacteria when growing as an^robes.
bacillus hrunneus will not grow in an atmosi^here of either H

^"^ ^Or If colonies are allowed to develop on roll cultures on
gelatine at 20° C. until they are clearly visible as small brown
jots on replacing the air ia the culture-tubes by hydrogen all

urther growth ceases, i. e. the amount of oxygen stored up in
the bacterial colony is insufficient to allow of its continuing to

an

lew experiments on the reapiratiou of B. hrunneus were
^med out in the following manner :—A bouillon-culture is

^'^1 ed mto five equal portions containing equal amounts of
^ac eria, each 15 c.c. being placed along with 10 c.c. of air in

^aall glass bulb, the bent neck of which is closed by Hg.

overjT
^^^^'^ ^^^^*^ ^^ *™^ *^^ enclosed gas is collected

obtain d
^^^ ^^'^^Jsed. The following are the results thus

I

I
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Time.
1

1

CO^ present. O present. absorbed.

4 brs. 07 p.c. 20*4 p.c. 004 c.c.

8 .. 10 „ 19-4 „ 014 c.c.

12 „ 1-8 „ 16-0 „ 0-48 c.c.

12 „ 1-75,, 16-4 „ 044 C.C.

12 „ 1-48 „ 16-4 „ 0-44 C.c.

The same facts are brought out by successive observatioa

experiments made upon the respiration of the coloured Bacteria.

The apparatus used for this purpose is worthy of recommendation

on account of its extreme simplicity, A. small short-necked

flask has a glass tube ground to fit the neck and projecting for

some distance into its interior. The flask contains sterilized

bouillon, and after inoculation is left in an almost horizontal

position with the mouth closed by a plug of cotton-wool until

the Bacteria have developed.

Sterilized air is then drawn through the flask at short intervals

of time for an hour or two, and the latter then inverted over Hg>

covered by a film of water. A sample of the air enclosed can

be taken directly from the flask and analysed in the Bonnier and

Maugin's apparatus, by closing the mouth o£ the flask with the

finger and immersing it in the cup over the entrance-tube and

then drawing in a small quantity of gas. A sample at once

taken and analysed must give the composition of ordinary air.

Then after a given length of time, by gentle agitation and by

warming the flask with the hand and allowing it to cool agai»»

a complete admixture of the gas in the flask with that in the

relatively short and broad tube is assured. A sample is iiow

taken and analysed, and after a further five minutes another

sample is analysed. The mean of the two analyses, which should

not vary from one another more than a small fraction of a p^^

cent., is taken as representing the composition of the air at the

given time.

For this purpose fairly old cultures containing an abundance

of pigment, but in which a portion of the bacterial material i9

no longer living, were employed.
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1.

LTf f^-r

, \

100 c.c. Bouillon-culture +80 cc, air and nearly 2 grms.

Bacteria moist weight.

Time. Anit of 0, Amt. of CO^.
absorbed

per 3 hours.

OO2 evolved

per 3 hours.
1

A.M. P.M.

9.30-12.30 20-5 p. c. 6(3 p. c. 0'24 c.c. 0-528 c.c. V-
P.M. P.M.

12.30-3.30 201 „ 1-4 „ 0-32 c.c.
1

0-672 c.c. V-

3.30-6.30 18-6 „ 1-9 „

1

1-2 c.c. 0'4 c.c. *

6.30-9.30 17-7 „ 0.9
-J ^ fi

0-72 c.c. 0-24 c.c.
1
5

P.M. A.M.

9.30-9.30
i

15-24 „ 2'75 0-492 c.c. 0-104 c.c. 1
5

100 c.c. of culture +60 c.c. air + nearly 2 grms. of Bacteria.

Time.

A.M. P.M.

10--1

P.M. P.M.

1-4

4^7

7--10
P-M. A.M.

10-10

Amt. oi' 0. Amt. of CO2.

20-5

200

18-3

16-9

14-7

p. c

9*

i>

j»

>i

0-76(D p. e

1-5

1-98

2-30

2-81

>J

>J

O absorbed

per 3 hours.

CO2 evolved

per 3 hours.

j»

»)

018 c.c.

0-30 c.c.

1-02 c.c.

0-78 c.c.

0-324 c.c.

0*456 c.c.

0*444 c.c.

0*288 c.c.

0*192 c.c.

0*078 c.c.

CO

1 3"5"

7

i

i

In a confined space, therefore, Bacillus Irunneus at first respires
at the expense of the oxygen held by the bacterial pigment, the

CO
respiratory quotient ~^^ being much greater than unity. After

a out 6 hours this oxygen has been apparently used up, and the
respiratory quotient is now niucb less than unity {k to \) and
remains fairly constant.

wh' r*'^^^
conclusion to whicb these results, along with others

held b

^^^^^^^^'^^^ *^^en^' point, is that the amount of oxygen

with
^ ^ ^^^^ °^ coloured Bacteria and capable of providing it

the
^ ^^^^^^ °^ respiratory oxygen is larger than that found by

^quantitative calculations previously given.

exam'^^Ti^^
0^ other coloured and uncoloured Bacteria were

or h ^^th
^^^ ^^^^ ^^*^ ^^^^""' ®^*^^^^ ^^ *^® Bacterium method

y ne analytical method or both, but in no case could any
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power of occluding oxygen be detected. These are:

—

Bacillus

miniacus (colour varying—red, purple, blue, white) ; Bacillm

cyanogenus (blue); Bacillus Jlitorescens \ Micrococcus hicolor'r

Micrococcus candicans ; Bacillus indigonaceus (greeuisb blue);

Spirillum ruhrum, S. undula, S. tenue ; Bactej^ium Termo ; Micro-

coccus prodigiosus (red) ; Bacillus pyocyaneus (blue—yellow)

;

C/iromalium Okenii (])UTp\o) ; Bacillus virens (green); Strepto-

coccus varians (green) ; and Bacterium pliotometriciim (brownish

red to reddish purple).

This property of absorbing and then, under reduced partial

pressure, slowly evolving oxygen is a property not of all, but

only of certain coloured Bacteria, in all of which the pigment is

a Lipochromc. A very interesting question is whether this is

a universal property of all lipochrome pigments—mono-, di-, and

tetra-carotin. It is interesting to notice that Arnaud gives as

the formula for carotin as extracted from Phanerogamic leaves

Cjgligg ; whilst Husemann states that carotin contains 6 p. e. of

oxygen and gives it the formula CggH^^O^. It might be possible

that the oxygen thus found by Husemann was lield in a state of

combination similar to that in which a portion of the oxygen is

held by oxyha)moglobin. The isolated bacterial pigment was

found to evolve at most per gramme of dry weight 07 c.c. of

oxygen. Supposing that, if pure, the amount evolved might

have reached 1 c.c. and been nearly equal to that of haemo-

globin (4 grms. = 4'2 c.c), this would only have given per

molecule of pigment (according to Husemann's formula) 0*032

of an atom of oxygen. The highest amount evolved from the

Bacteria themselves per gramme being taken as 0*4 c.c, and

supposing that the pigment forms about ^ of this weight, and

therefore in this case can evolve per gramme 4 c.c of oxygen,

this would, however, only give per molecule of pigment about

0-13 of an atom of oxygen. These amounts are quite insufficient

to support the above hypothesis ; and since the formula given by

Amaud seems to be the correct one, it is probable that Husemann
did not work with the pure pigment. It is, however, very

evident that further research in this direction from both a

chemical and a physical standpoint is urgently needed *

* The chemical and physical study of the bacterial pigmentfi is being

continued in the Botanical Laboratory of Leipzig University by Dr. Kunatb

and Prof. Pfeffer.
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It 18 also quite withia the bouuds of possibility tbat this

phenomenon may be more widely distributed throughout the

orgauic kingdom than at first appears to be the case. Thus

Beyerinck concludes, more from theoretical grounds than from

practical experimentation, that certain anaerobes require for

their continued existence a trace of oxygen, but that a mere

trace suffices, and this trace is stored up in the Bacteria them-

selves. Similarly with phosphorescent Bacteria, he finds that

tHey continue to phosphoresce for a short time after all external

oxygen has been remoyed. This last phenomenon, however,

seems to be strictly comparable with the phenomenon known as

intramolecular respiration, such as can go on for a time in any

higher plant when all external oxygen has been removed. The

aDsorption of oxygen by the coloured bacterial pigments above

mentioned does not appear to be suflBcieut to account for the

phenomena of anserobism, for all the stored oxygen is apparently

Tised up in the course of a few hours. All of the above coloured

Bacteria which can evolve oxygen, with the exception of Bacillus

^^runneus^ about which nothing is said, are stated by Lehmann
and Neumann * to be capable of developing as anaerobes. Since,

nowever, in the absence of oxygen no pigment is formed it

appears that we have to do in this case simply with Bacteria
wmch have two varieties, one being a pigmented aerobe and the
other a non-pigmented anserobe.

The theoretical discussion of these points might be much
prolonged, but until further research in this direction has been
completed, such discussion is unprofitable. As regards the

ous well-known phenomena which are grouped together
er the name of intramolecular respiration, a few words may
said. The generally accepted view of this phenomenon is

poaif
'
^^^^^^*^ ^^ a deoxidization and self-combustion or decom-

CO Tv ^^^ protoplasmic molecule, a slight production of

3
akin

g place at the expense of the combined oxygen held

PortV ^r*^.^^^^^- ^ ^^ite feasible view is, however, that a

(jf

j^^ ^^ *^^® oxygen at least might be held either in a condition

otcluTeT
^^*'^*^^^' ^8 in haemoglobin &c., or be simply

Phyll

^'' ^* ^^ charcoal or platinuni-sponge. That the chloro-

loo^e f^'JJ!*^*
}^^ n^ Po^^er of holding oxygen in a state ot

^^combination
is shown by the fact that the evolution of

1896. ^"^ ^ Neumann, Atlas und Grundrisa der Eakteriologie :
Wurzburg,

JOUEN.^BOXANT, TOL. XXXIII. L
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oxygen from an assimilatory cell or tissue ceases in tlie darkness

generally in a few seconds, and at the outside in a minute or

two. If, however, an actively assimilating cell be suddenly

killed, it may continue for as long as an hour after death {Bade-

riiim Termo method) to show a very faint evolution of oxygen.

If a quantity of green algse be killed by HgCl^ whilst a current of

hydrogen is being passed through, and the tube then soon sealed

and heated to 90° C -100"^ C, the dead alga? may apparently

gramme J

t

an amount, however, which is almost within the limits of error.

If these experiments are repeated with alga? kept in darkness

during the whole time, or if the current of hydrogen is continued

for 15-20 minutes after the algae have been killed, no perceptible

trace of oxygen is found. It is possible that a minute trace of

oxygen is evolved from an assimilating cell w^hich is suddenly

killed in this manner, but there is no reason to suppose that the

oxygen was anything else but dissolved oxygen derived from

the previously active assimilation and permeating the cell-sap

and protoplasm.

An observation, mentioned in a previous paper*, is interesting

in this connexion, namely, CAara-filaments in a current or

hydrogen cease to show rotation in one-third the time that they

do if dimply kept in perfectly oxygenle.<s w^ater in a closed cell.

In the former case it has been shown (/. c.) that an assimilating

cell brought into an atmospliere of hydrogen evolves oxygen for

a sltort time more rapidly than normally. Hence it is possible

that the above difference is due to the fact that the cell-proto-

plasm holds oxygen in two forms, partly in a loose, and partly

in a strong combination ; tlie former, in the absence of an external

supply of oxygen, being used up first and the latter later. In *

current of hydrogen the loosely-held oxygen would be evolved

and lost, and hence rotation would cease sooner than if '^^

CT^ra-filament were simply immersed in a closed cell in oxygen-

less water, where all the supply of combined stored oxygen is

available for intramolecular respiration. Just as feasible an

explanation, however, is that in the current of hydrogen all the

oxygen which the cell contains, held merely in solution by the

cell-sap &c., is rnpidly evolved and lost, whereas in the oxygen'

less water practically none of this dissolved oxygen is lost, bu

i.
(1896)

t

\

XXXJ

58G
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^
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I

^

k

1^ .

«:

all remains available for respiration, and only wlien it is used

up does true intramolecular respiration commence.

A further discussion of this point is at present inadvisable,

but there can be no doubt that, just as in tbe case of intra-

molecular respiration, when in the absence of free oxjgen an

CTolutioii of CO^ takes place at the expense o£ tbe combined

oxjgen held by the plasma, so in certain cases a special kind of

respiration may take place for a sbort time after all external free

oxygen baa been removed—the oxygen contained in the COj
evolved being derived from a store of merely occluded oxygen,

held either by the organism itself or by some product excreted

by it.

Evolution of Oxygen hy other Coloured Bacteria.

In these the pigment forma an integral part of the bacterial

plasma, the oxygen being produced only by a process of assimi-

lation, whicb requires an absorption of energy and ceases when
the supply of radiant energy is cut off,

Van Tieghem * has described two green Bacteria, Bacterium

firide and Bacillus virens. In the latter the formation of

colourless spores and germination of these in light to form
greenish Bacillus-Toda was noticed. Yan Tieghem concluded
that the pigment was chlorophyll, and that the Bacteria could

assimilate as green plants do, but did not produce any direct

experimental proof whatever. The assumption that a green

Dacterium must contain chlorophyll and be able to assimilate is

quite unjustifiable, for certain pathogenic, undoubtedly sapro-

P ytic or parasitic Bacteria can produce a green pigment ; and
*jayon has shown that it is possible to extract from a small

acterium Termo-like form growing on milk a green crystallizable

pigment, insoluble in water and soluble in ether, alcohol,

enzine, &c. lu these last forms, however, the pigment seems
be an excrete product, and not to form part of the bacterial

plasma.
^

^gelmann f has, however, described an actively motile „
enum which has the power of evolving in light minute traces

oxygen. The evolution of oxygen is extremely weak, and

t t'^w^''^^^"'
'"^ -^''^^- ^*'°- ^°^- ^'•ance, xxvii. (1880) p. 17^-

W. Engelmann, in Bot. Zeit. 1882.

bact

of

green
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can only be detected by Spirillum. Engelmann calls the Bac-

terium Bacterium clilorinum, but it is probably the same form

previously described by Van Tiegbem as B. viride. Scarcity of

material and the impurity of the water-cultures prevented

Engelmann from extracting the pigment or examining it spectro-

scopically.

In a glass cylinder containing mud and stagnant water and

exposed to diffuse daylight, the water became turbid and green

to yellowish green in colour. Microscopical examination revealed

the presence of an exceedingly numerous Mio^ococciis-form,

occasionally isolated or in clumps, biit generally forming irregular

or twisted chains of generally 2-12, and more rarely 12-30, indi-

viduals. Examination with high powers show^ed the plasma of

the bacterium to have a distinct greenish tinge. A very few

otlier, but uncoloured, Bacteria were present, but no other greea

organism.

Later, in another culture a green Bacillus-fovm having the

power of forming eudospores, and corresponding in all respects

with the Bacillus virens of Van Tieghem, w^as found. By means

of Spirillum the power of these Bacteria to evolve oxygen when

exposed to light could readily be demonstrated. The Micro-

coccus-iorm frequently formed large loose green flocks adhering

to the sides of the cylinder. These gave almost perfectly pure

masses of the green Bacterium. Portions of such, mounted

either directly in water or in a little thin gelatine, showed at the

edges an evolution of oxygen sufficiently strong to keep J5. Termo

in moderately active movement and ceasing in a few seconds to

a minute in the darkness.

The extraction of the pigment could either be made from such

material, or from the water in which the Bacteria were floating

and which microscopical examination showed to contain no other

green organism, by adding to it ^ to | its volume of alcohol. A

greenish flocculent precipitate which slowly settles is formed,

leaving a clear supernatant fluid which can be siphoned off. On

warming the residue with alcohol a green extract is obtained,

and on adding benzine the latter becomes dark green and sbo^vs

the reddish fluorescence and the marked absorption-band in the

red characteristic of chlorophyll. The fluid beneath is yellowish

and may have a slight reddish tinge. Hence a trace of carotin

may be present. If the green bacterial mass is treated with

very dilute alkali and then ether is added, the latter acquires a

\

!
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distinct yellowish or browoisb tinge, which +H2SO4 or HCl

turns emerald and finally bluish green, showing etiolin to be

present. The green residue, on treatment with water or alcohol,

yields up a bright emerald or deep bluish-green pigment= alka-

chlorophyll.

The colourless bacterial residues after extraction with alcohol

were tested for cellulose and starch, but neither could be detected.

The assimilatory product is therefore not starch, but is probably

sugar.

The chlorophyll, whether extracted as alkachlorophyll or as

chlorophyllan, when exposed to light in the presence of oxygen,

becomes in an hour or two olive-green, and then commences to

fade, in 4-12 hours is quite yellow, and in 2-3 days is almost or

entirely colourless. In darkness it remains green longer. The
rapid fading may be due to the presence of some organic sub-

stance extracted either from the bacterium itself or from the

stagnant water.

-Both of these green Bacteria therefore possess normal chloro-

piyll and are able to assimilate. They grow only in stagnant

^ater, exposed to light, in which a little decomposing vegetable

material is or has been present. They can grow in water in

^hich no more than a mere trace of oxygen can possibly be
present. If introduced into water containing inorganic salts

jnly no growth takes place, and the Bacteria soon fall to the
ottom and die. Bacillus virens may show a weak power of

niovement, but the Micrococcus-iovm is non-motile. It can
nevertheless, when living, distribute itself through the different
ayers of the water in which it is growing and maintain itself at

^ given level. This is evidently due to its possessing a power of

^ aptmg its specific gravity to that of the fluid immediately
around it.

col

^
^J^^^^^^

^^P*^ i^ darkness the Bacteria retain their green

anr^ r^^^^^
as two weeks, but gradually sink to the bottom

leavi^
^^^^^g evidently also much diminished in amount,

j^J^^.^^^^®^^
fluid above. On microscopical examination the

^posi ed green film is seen to be composed largely of colourless

heen f

^*^^ ^^^^ ^^^^^* ^^ bringing such cultures which have

in a^
.^^, *^^^® yf^^V^ or longer in the darkness into light again

the
^ ^^ ^^' *^^ ^^^^ becomes green and is found to contain

tube
^? ^^^^^ bacterium as was present previously. In sealed

^ along with a little hydrogen in darkness, the Bacteria
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rapidly die, but in the light remain living and green—/. ^., are

apparently in darkness aerobes, in light anaerobes. It is, how-

ever, as erroneous to call such cases examples of ana^robism in

Bacteria as it is in green plants. A complete obligate anaerobe

is an organism which not only does not require any supply of free

external oxygen, but is actually injured by the presence of such.

All attempts to isolate these green Bacteria by the ordinary

agar or gelatine-plate method were at first unsuccessful. Plenty of

uncoloured colonies develop, but these even in light, though they

may in form closely resemhle the green Bacteria, do not become

green ; and inoculation experiments from these on stagnant water

which had been sterilized failed to produce any growth of the

original green Bacteria. Isolation experiments by means of

plates of agar and gelatine containing inorganic salts, or the

filtered fluid from stagnant w^ater, were more successful. From

Bacillus virens cultures y Bacillus colonies were formed on plates

exposed to light, which in most CMses were distinctly yellowish

and in a few cases slightly yellowish green. The Bacilli are

often motile, and on plates of gelatine + inorganic salts

(K3PO, . Am.SO^.MsSOj form peculiar, somewhat dumbbell-

shaped concretions of MgCOg. On re-isolating the bacilli on fresh

plates, or on inoculating in culture-tubes, they develop as before,

but now, even though exposed to light, are quite colourless. I^i'

oculation from these on sterile water produced no green growth.

With the green Micrococcus-fovm similar results were obtained.

Occasionally in both cases a yellowish coloration persists until

the third inoculation; but from none of the growths on gelatine

or agar could any distinct evolution of oxygen in light be

detected. The colonies from the green Streptococcus-fovm are

all in the form of Micrococci and not as chains. This, however,

often takes place with Sfreptococcus-toxms when cultivated on

nutrient media. Apparently we have here an example of

extreme pleomorphism—a bacterium which, under normal con-

ditions, forms chains, is green, and can assimilate, when developed

on nutrient media becomes colourless, loses the power of assimi-

lation, and splits up into isolated Micrococci. It is interesting

in this connexion to notice that a bacterium (Streptococcus

ocJiroleucus, Hueppe) is known which in light turns yellow.

is possible that this may be a closely allied species, variety

even perhaps the same bacterium as the above Streptococcus

to which the provisional name of Streptococcus varians nu

It

,or

\

ay be
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?

given. S. varians, in additioa to the characters above described,

forms thick-walled, colourless arthrospores, sometimes laterally,

but generally intercalary to the chains, occasionally a pair being

formed together.

Attempts were made to obtain direct analytical proof of the

presence of the power of assimilation in these green Bacteria by

enclosing a given quantity of an almost pure green water-culture

in glass tubes with a given volume of gas to light, and in darkness,

for 12 hours, then opening and analysing the enclosed gas.

It appears, therefore, as if under the most favourable conditions

and using an atmosphere of hydrogen a trace of oxygen may

Amount

of fluid.

oOcc.

50c.c.

18 C.C.

Condition. Gas enclosed. Exposure.
CO,

found

11

H

Living.

i>

>i

15 c.c.

p. c.

171 O.
14-3 CO

Killed by HgCL.

Livimng,

»

Thick dark green
almost pure culture.

f>

»»

}f

Bright diffuse

daylight.

))
1 Darkness.

7 c.c. H. )»

99 Light.

>> it

!t
1

1

a

>9

1

j»

99

1

j»

99

1

Darkness.

found

2-9 p. c. 9-3 p. c

4-2

8-5

0-3

99

99

99

103 „

0-36 „

8-5

00

00

00

0-0

99

99

99

99

99

4-6 „ 0-37 „

3-9 „ 79 „

9-2 „ 00 „

TT' ^^ ^^^ ^''^^^^' ^" ^'^^* ^*^®^ ^^^ ^^ evolved and less oxygen
absorbed tl.an in darkness ; but this might be explained as being
one to a direct action oflight upon the respiration of the Bacteria,

Instead of beiug due to a certain amount of assimilation having
en place. The analytical results do not, therefore, form a

wlV^"^
'"^'' P'^"^ ""^ *^^ piesence of assimilation. It is

possible, however, that with perfectly pure cultures more certain
results may he obtained.

Engelmann *
IPurple Bacteria.

as^imil
"^ asciibes to these the power of assimilation, the

o/thil^^-^^^
pigment being bacterio-purpurin. One peculiarity

18 pigment is that it has a marked absorption-band in the

IJcht
'"' in "t5 r^5™'^°"'

"^^^ Purpurbakterien imd ihre Beziehmigen zum
i'^ ^^t. Zeit. Oct. 1885.
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ultrarred ; and according to Engelmann an evolution of oxygen

is shown in this region, i. e.^ when the plants are apparently in

darkness.

Of the purple Bacteria the following were found, cultivated,

and examined : Chromatium Okenii^ Ehr,, Chromatium War-

mtnffiij Ehr., and Bacterium pJiotometricum, T. Engelm.*

These all grow in stagnant water containing a trace of SH^ and

exposed to light. On examining masses of these Bacteria by means

of Spirilla^ a distinct attraction of the latter can be seen to tate

place in light, which ceases in darkness. If the preparations

have been freshly made, on the contrary, and still contain dis-

solved oxygen, the red Bacteria may be seen to exercise a

repubive effect upon the Spirilla. By means of Bacterium Termo

in no case could any evolution of oxygen be detected, though the

red Bacteria were examined with and without sulphur-grains,

free, in masses, motile and non-motile, in gelatine preparatioiis,

and in water.

For its size, B. photometricum seems to possess a strouger

power of " evolving oxygen " than Chromatium OTcenii-, but here

also no evolution of oxygen could be detected with certainty by

Bacterium Termo,

In a culture of Chromatium OJcenii it was noticed that in bright

light the clear surface zone free from colour was deeper than wben

in very wenk li^ht. The Bacteria seek out regions where a little

oxygen is pre.^ent, and avoid those where it is very abundant.

Thus, if the cover is removed and the surface exposed freely io

air, the upper clear zone becomes still broader. These pheno-

mena were noticed by Engelmann, and are considered by him to

form a proof of the evolution of oxygen by the purple Bacteria.

A quite possible explanation of the phenomenon, however, is

that in light the sensibility of the Bacteria to oxygen alters, y^

the ]pTe?ence of oxygen Bacterium photometricum is less sensitive

to light than in the absence of oxygen. Hence it is also posssihle

that exposure to light may increase the sensitivity to oxygen?

especially as in the darkness in a few hours the Bacteria come to

rest, their gentr;il sensitivity to oxygen and power of seeking out

regionswhere theoxygen percentage is mostsuitablebeinglessene

in weak light and in darkness finally ceasing. Both causes may

* The B. 'photometricum showed all the physiological peculiarities w

regard to light ascribed to it by T. W. Engelmann, in Tiluger's Arcbi^

f. d. ges. Physiol. Bd. xxx. p. 95.
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operate, for in the darkness the Bacteria at first come nearer to

tbe surface, as if owing to the cessation of the evolution of

assimilatory oxygen, but after being in darkness for a longer

time they tend to distribute themselves more evenly throughout

the upper and lower layers, and after being in darkness for a

day or two commence to sink to the bottom.

Various facts seem to indicate that the purple Bacteria are

really possessed of an actual, though extremely weak, power of

aesimilation. Thus, like the green Bacteria, they can grow and

multiply in fluids in which but a trace of organic material is

present. For the life of the red Bacteria the presence of SH^

is essential, whereas the green Bacteria, though they can with-

stand the presence of a trace of SH^j, thrive best in its absence.

Winogradsky has shown that the sulphur Bacteria obtain their

main supply of energy by the oxidation of the sulphur, derived

from SHg, which they contain. Hence, perhaps, the weaker

power of assimilation of the red Bacteria as compared with the

green ones, which are apparently dependent almost entirely,

under normal conditions, upon the oxid'ition of the carbon

obtained by assimilation for their supply of energy- In saturated

SHj water, or in sealed tubes with pure SH^, even if exposed to

light, the red Bacteria die in a few days

—

u e., they are not really

waaerohes. If, however, kept expo.sed to light in sealed tubes

containing a little H and a trace of SIX,, or in capillary tubes, or

IB closed cells, the Bacteria, especially Bacterium pJiofometricum^
niay remain living and motile for w^eeks, and also divide and
multiply, the oxygen necessary for both the sulphur and carboi

fespuration being produced by the Bacteria themselves. In dark-

ness they are aerobes, in light apparently are anserobes.
That the red Bacteria do actually evolve CO^ was proved by

Jesting almost perfectly pure water cultures free from all SH,
jn the gas-chamber by the methods already described as well as

I
^^^ect analysis. In light the amounts of CO, evolved and

a sorhed are slightly les^ than in dnrkness, but in no case can

^y actual evolution of oxygen be detected analytically. AVith

^

Hilary SH^ containing cultures, the gas finally analysed always

0^^^^ ^
^^^^^f

^^^ derived from the enclosed fluid. In none

occl 7 ^^^^^^^ ^<^es the pigment appear to have any power of

ha dl

^^^^^^^^ ^^ evolution of oxygen so weak that it can

So^far
^^^^^^^^ V Spirillum cannot be detected b} analy^is.

ar as the evidence goes, a qualitied acceptance of the presence

1

^^^^. JOUEK, BOTANY, VOL. XXXIII. M
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of a power o£ assimilation in purple Bacteria is at present

justifiable, but until further research has been made in this

direction it cannot be regarded as a conclusively established

fact. All attempts to isolate Chromatium Okenii Ac, on agar Ac,

with and without SH„ in darkness or in ligbt failed.

It has been shown above that in certain coloured Bacteria an

evolution of oxygen takes place because the pigment possesses

the power of holding oxygen in a state o£ loose combination as

hsemoglobin does, whilst iu others the evolution of oxygen is

the result of a process of assimilation, and takes place only when

an absorption of radiant energy is able to take place. Beyer-

inck's classification of pigment Bacteria into parachromophores,

chroraophores, and chromopares does not seem to be a correct

one. So far as at present appears, the only Bacteria iu which

the pigment forma an essential and integral part of the

bacterial plasma is in those green chlorophyllous and red

bacterio-purpurin containing Bacteria, in which it has apparently

an assimilatory function. Even bere, as has been shown, under

abnormal conditions the formation of pigment may be sup-

pressed. This in the case of Streptococcus varians is perhaps

comparable with the degenerative changes which may be induced

in the chlorophyll grains of Elodea and ~Funaria under some-

what similar abnormal conditions *. In all the other coloured

Bacteria examined the pigment appears to be an excrete product.

They may be divided into two classes :—(a) Those which form a

lipochrome pigment insoluble in water and having the property

of holding oxygen in a state of loose combination, and hence

having an important biological significance, especially as regards

the respiration of the Bacteria. (J) All other pigment-forming

Bacteria, in which the pigment is often soluble in water and is

an excrete product Mhich is either functionless or the function

of which has not as yet been discovered.

In (1) under normal conditions the pigment is always formed,

and always has precisely the same colour. In 2 {a) under

normal conditions the pigment is always formed, but its formation

is more readily affected by external agencies, and varieties in which

but little or no pigment is formed are rather readily produced.

The colour of the pigment, as well as its amount, in many cases

* "On Assimilatory Inhibition," in Journ. Linn. Soc. (Bot.) xxxi. (1896)

p. 422, etc.

\
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varies somewhat according to the nutrient medium on which the

* bacterium is grown.

t 2 (b). The formation of pigment often takes place only under

very specialized conditions, and colourless varieties are com-

monly very readily produced, which may have permanently lost

the power of forming pigment even when brought under the

most favourable possible conditions again {Bacillus prodigiosus).

In many cases the pigment is excreted as a colourless chromogen,

which later is oxidized and becomes coloured. Frequently the

pigment may pass through a series of colours before it reaches

its most highly oxidized condition. This class is simply a hetero-

geneous assemblage of all the other pigment-forming Bacteria;

hut a further classification is impossible until more is known
•bout them. It is quite possible that in certain of them the

pigment may have functions as important as in those coloured

Bacteria which can evolve oxygen.

Conclusions.

A number of coloured Bacteria possess the power under

ppropnate conditions of evolving oxv^ren in orreater ot less

amount. In certain of these the oxygen evolved appears to be

occluded oxygen absorbed from the air by the pigment-substance
excreted by the Bacteria. The process is not a vital one. The
substances contained in an alcoholic extract appear to have,
though to a less extent, the same power of occluding oxvgen, but
this property is soon lost.

e purple and green Bacteria, in which the pigment forms an
integral part of the bacterial plasma, show, when exposed to
i"a lant energy, a very weak evolution of oxygen, continuing for

an^mdefinite length of time if conditions are favourable. In the
^ormer of these the assimilatory pigment is

" bacterlo-purpurin,"
i^Q the latter chlorophyll. The process is a vital one, and the
•^ygeu evolved is apparently derived from tlie assimilation of

carbon dioxide.

Th

Botanisches
Iiiatitut,

Leipzig.
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Taries somewhat according to the nutrient medium on wliicli the

bacterium is grown,

2(b). The formation of pigment often takes place only under

very specialized conditions, and colourless varieties are com-

monly very readily produced, which may have permanently lost

the power of forming pigment even when brought under the

most favourable possible conditions again {Bacillus prodigiosus).

Inmauy cases the pigment is excreted as a colourless chromogen,

which later is oxidized and becomes coloured. [Frequently the

pigment may pass through a series of colours before it reaches

its most highly oxidized condition. This class is simply a hetero-

geneous assemblage of all the other pigment-forming Bacteria;

but a further classification is impossible until more is known
ahout them. It is quite possible that in certain of them the

pigment may have functions as important as in those coloured

Bacteria which can evolve oxygen.

Conclusions.

. .-.. ^iv- - '
^

A number of coloured Bacteria possess tlie power under

appropriate conditions of evolving oxygen in greater or less

amount. In certain of these the oxygen evolved appears to he

occluded oxygen absorbed from the air by the pigment-substance

Mcreted by the Bacteria. The process 'is not a vital one. Tbe
substances contained in an alcoholic extract appear to have,

tnough to a less extent, the same power of occluding oxygen, but
this property is soon lost.

.

J^^
P'^^ple and green Bacteria, in which the pigment forms an

L^^^^
P^^*^ of the bacterial plasma, show, when exposed to

radiant energy, a very weak evolution of oxygen, continuing for

J«

indefinite length of time if conditions are favourable. In the

j°^°f''°^*^68ethe asaimilatory pigment is
" bacterio-purpurin,"

oiva
^^**®^ chlorophyll. The process is a vital one, and the

ygen evolved is apparently derived from the assimilation of
carbon

dioxide.

^tanisches I„8ti

Lei

itut
?

ipzig.
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Desmids from Singapore. yBy W. West, F.L.S., and

G. S. AV*T, A.E.C.S.

[Read 6th May, 1897.]

(Plates 8 & 9.)

The Desmids recorded in this paper Avere observed in a small

collection of Algoo kindly made for us by H. N, Ei^lley, Esq.,

M.A., in' Singapore. The number of species, forty-five, is not

very great, but there are some very interesting ones, conspicuous

among which are Micrasterias anomala^ AV. B, Turn., and Coi-

mai'ium Askenasyi, Sehmidle, 111 1895 a small paper appeared by

Prof. Sehmidle in Iledwigia, xxxiv., entitled " Einige Algen au3

Sumatra"; and as little Is known concerning the Algae of this

part of Asia except liis list, the present paper is all the mor«

interesting.

The following seven species found in the material fi'om

Singapore are also recorded from Sumatra :

—

Eiiastrum dbesum,

-E*. ansaturriy Cosmarium AsTcenasyi^ C connatum^ C. Kammen^

C. pacJiydermum^ and C. snhglohosum.
\" -

CYLIXDEOCYSTIS, Meneglu

1. C. CRASSA, Be Bary, Untey^s. Fam. Conj. pp. 37, 74, t. 7.

f. C 1-12.

Long. 31 /i; lat. 24 /[x.

f^

t.

V.
I

PENIUM, Breb.

2. P. LiBELiunA, Mrdst in Vidensk. Meddel. Kjoh. iS^Sr

p. 184. ClosteriumLihellula,^oc\Q. Penium chste;ioides,^^^^-

Forma inteerijpta, West, in Journ. B. Micr. Soc (l^^-)

p. 721.

Long. 163 fi ; lat. 29 j,.

Tar. iKTEHMEDiA. Boy, in Ann. Scott. Nat. Rist. (1894) p. 25
•

Loug. 138 fi ; lat. 21 /x.

3. P. Navicula, Breh. in Mem. Soc. Set. Nat. CAerS.iv. (1856)

p. UO, t. 2. f. 37.
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i

Forma geanulata. (PI. 8. fig. 10.)

Forma cum membrana regulariter et dense grauulata, polls

glabris.

Long. 63 /x; lat. IG/x; lat. apic. circ. 7 /u.

4. P. CRASsirscuLTiM, De Bart/, Conj. p. 73, t. 5. fF. 5-/

.

long. 64 fi ; lat. 23 ^.

5, P. AL'STEALE, Bacih. in Hosprawy Akacl. Um'uj. Kralcow.

Wijdziat nat.-przyn. Ser. II., ii. (vol. xxii.) p. 3G7, t. 6. f. 27.

Long. 65-69 /x; lat. 38-40 /it ; lat. istlim. 37^. (PI. 8. fig. 16.)

The specimens observed are exactly typical as regards firm,

but they are more minutely punctate and the glabrous zone is

narrower than in the type.

Cosmarium sulturgiduvi, Schmidle [DispAinctium suUurgidum,

W. B. Turn.], f. minor, Scbmidle, in Hedwigia, xxxiv. (1895)

p. 300, t. 4. fig. 2, seems to us much nearer inform to P. austraJe

than to G. subturqidum althouo;h the chromatophores seem to

differ.

•

Schmidle remarks (in Engl. Bot. Jahrb. xxiii. (1896) p. 256)

ttat a zonarium, West & G. S. West, in Trans. Linn. Soc.

Ser. II., Bot. v. (1895) p. 71, pi. 8. f. 13, is the same as C. sub-

turpdum, var. minor. It is certainly very near his variety, and
MS the same arrangement of the chlorophyll, but we are sure
that C. zonarium is a very difterent plant from C. sulturgidum ;

e form is quite diff"erent, so is the size and so are tlie markings.
Ihis we were certain of at the time we described the former.

6- Pe>-ium sp

I^ojg. 17-5-19 ;u; lat. 7-5-8-5^.
lew specimens only were seen of this small species ; it is

^^7 slightly constricted in the middle, and the poles are rounded
»»d a little truncate.

CLOSTEEIUM. mtzscl
^- C. DiDTMOTocuM, Corda, Aim. de Carlsbad (1835), t. 5.

:Ralfi

^ar. THopicxjM, n. var.
V i

V

•atia"-**

^^^^^^ sutrecto, dorse convexiori, polls dilatatis incras-
8

;
membrana glabra, lutea vel luteo-brunnea.

n2
1
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8. Closterium subcapitatum, Ti. sp. (PI. 8. figs. 1-3.)

CL mediocre; cellulis diametro circiter llplo longioribus,

sulu-ectls, ventre recto vel leviter concavo, dorso convexo et in

incdio retuso, polos versus attenuatis, polis valde dilatatis (suV

capitatis) ; membrana admodum punctata, luteola vel luteo-

fuscescens!, polis bene fuscis.

Long. 253-265 ^t; lat. max. 13-25 /; ; lat. med. 21-23^; lat

apic. 11^.

The strongly ])unctate membrane sometimes gives the margin

a rough appearance. This species might be compared with

C. lalmacarense, W. E. Turn., in Naturalist (1893), p. 347;

Roy and Bisset, in Ann. Scot. Nat. Hist. (1894) p. 243, t. 4.

f 6.

9. C. LEGrMEN, n. sp. (PL 8. figs. 5-7.)

G. submediocre, subrectum : cellulis diametro 5-6plo longi-

oribus, ventre recto, dorso leviter convexo, polos latos versus

?ensim attenuatis, polis rotundo-truncatis et levissime retusis;

« • ' **

membrana hyalina, achroa, glabra; pyrenoidibus m serie umca,

in semicellula unaquaque circiter 3.

Long. 153-176^ ; lat. 26-30 ju ; lat. apic. circ. 10 /x.

We found this species originally from Huilla, Angola, West-

Central Africa, but as it was only a single semicell we wished to

see more of it before describing it.

It comes nearest to C. rectum, Gutw. (inNaklad. Akad.Unuej.

Krakow (189G), p. 35, t. 1. f. 3). We consider that Gutwinski's

species is probably a form of Penium ZiheUuIa (^jn. P. closteri"

oides); this form with the projecting median sutures we mentioned

R. Micr. Soc. (1890) p. 28G).

Wales

10. C. Toxox, West, in Journ. Linn. Soc. (Bot.) xxix. (1892),

p. 121, t. 19. f U.
Forma paullo brevier; membrana lutescens.

Long. 163 ^ ; lat. 9*5 fx ; lat. apic. 5*5 //.

11. C. PULCHELLTTM, n. sp. (PL 8. figs. 8-9.)

C. parvum
; cellulis diametro circiter 7plo longioribue, leviter

et regulariter curvatis, polos versus gradatim attenuatis, poJ^^

bus 2 in semicellula unaquaque.

pyreDoi^^'
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Long. 75-84 /x ; lat. 11 ^.

This species differs from C calosporum, AYittr., in its coloured

membraae, in being somewhat thicker and less carved, as well as

in its blunter apices,

12. C. LAGOENSE, Nordst. in VidensTc, MeddeL Kjob. (1869)

p. 203. t. 2. f. 2.

• Forma minus curvata.

Lat. 26 /i ; apicibus 194 /i inter se di:>tantibus.

13. C. stjbtruncatum:, n. sp. (PI. 8. fig. 4.)

C. mediocre ; cellulis diametro lOplo longioribus, leviter cur-

vatis, gradatim attenuatis polos versus, polls levissime dilatatis et

late truncatis, ventre distincte sed levitor coucavo ;
uiembrana

luteola, delicate striolata, striis visis 25,

Long. 259 ^i ; lat, 26 ^ ; lat. apic. 13 /x.

This differs from C. truncatum, W. B. Turn, in Vet.-Akad.

Haudl. XXV. n. 5 (1893) p. 22, t. 22. f. 14, in its very regular

curve, and in not being at all ventricose : the striolations are

also more numerous, and the ends are slightly dilated on the

dorsal side.

14. C. Ealfsii, Breh. {Balfs, Brit. Besm. p. 174, t. 30. f. 2.)

Var. HYBEiDTJM, Bobenli. Krypt. Fl Sachs, p. 174; FlEurop.
^Ipr, iii. p. 135.

Long, 306-345 ju ; lat. 24-29 /z ; lat. apic. 6-5-7'5 /..

Forma major.

Long. 598 /x; lat. 44 /x; lat. apic. 11*5 /x.

15. C. STEioLATUM, Fhreuh. (Balfs, Brit. Besm. p. 170,

t. 29. f . 2.)

A rather small form; long. 184-196 /x; lat. 25^; lat. apic.

10 p.

PLEUEOT^NIUM, me(^.

16. P. TRABECtTLA, iVa^y.
Long. 392^26 /i; lat. bas. semicelL 30-32^ ; apic. 21-25 ^t.

Balfi
T. L^Yis, Balfs, Brit. Besm. p. 146, t. 24. f. 3.W 82-87^; lat. 18-5-22^ ; lat. apic. 14 u ; lat. isthm. 1-7

19^.
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EUASTEUM, Ehrenl.

18. E. GNATHOPIIOBTTM, n. sp. (PL 9. figs. 3, 4.)

E. mediocre, duplo longius quam latius, profunde constrictum,

sinu angusto-lineari extretno subampliato ; seraicellulse truncato-

pyramidatje, angulis inferioribus subrectangularibus, iiiarginibus

latcralibiis biundulatis elevatione mediana depressa, angulis

apicalibus subrotundatis et leviter incrassatis, apicibus couvexis

incisurfi mediana profundissirna et angustissima, serie verrucarura

magnarum emarginatarum trium trans basin ; a vertice viese

oblongo-rectangularcs, nodis tribus ad polum unumquenique,

incisuris tribus prope medium utrobique, incisura mediana minus

profunda ; a latere visse ovato-oblongie, angulis basalibus rect-

angularibuR, lateribus retusis ad medium, angulis apicalibus

rotundatis ; membrana punctata.

Long. G3-65 ;i ; lat. 32-34 ju; lat. apic. 18-20 /x; lat. istbii.

12 1^1 ; crass. 21 j.l.

This cbaracteristic species is nearest to IE. quadriceps^ JiTordst.

in Vidensk. Meddcl. Kjob. (1869) p. 216, t. 2. f. 5, with which it

might be compared.

Compare also with E. Tiuillense, West & G-. S. West, in

Journ. Bot. xxxv. (1897) p. 82, t. 366. ff. 15, 16.

19. E. siNuosuii, Lenorm. in Balfs, Brit. Besm. p. 85, t. 13.

f . 5 rt, 6, d.

West Sf G. S. West
Long. 4G-59 ^ ; lat. 28-32-5 ^ ; lat. isthm. 7-5-9-5 /x ; crass.

IS ^. (PI. 8. fig. 17.)

One specimen was noticed with the same numher of scrobicu-

latious as one figured by Eaciborski (Eamiet. Wydz. III. Atad.

Umiej. Krakow, xvii. t. 6. f. 9), but their arrangement was some-

what different.

f. 2.)

20. E. A^SATUM, Mrenh. (Halfs, Brit. Besm. p. 85, t. 14-

Long. 88 ^ : lat. 36 /x ; lat. apic. 20 ^i ; lat. isthm. 15 /i.

21. E. OBESUM, Joshua, in Journ. Linn. Sac. {Bot.) xxi.(l886)

p. 638, t. 23. ff. 19, 20.
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Var. EOBUSTUM, n. var. (PI. 8. fig. 20.)

Var. angulis basalibus semicellulp^rum rectaiigularibus et

rotundatis, apicibus latioribus.

Long. 86 {x ; lat, 44 /jl ; lat. apic. 27 fi ; lafc. it;tlim. 11-5 fi.

This variety differs from var. suban^uJare, AYest & G. S.

West, Trans. Linn, Soc. Ser. II. (Bjt.) v. (1895) p. 50, t. 6. f. 15,

in the broader apices and the different basal angles.

22. E. QUADRiocuLATUM, n. sp. (PI. 9, figs. 5, 6.)

£. submediocre, circiter duplo longius quam latius, profumle

constrictum, sinu angusto-lineari extreme subampliato ; semi-

cellulae subtrilobatae, lobis lateralibus emarginatis et lateribus

convergentibus sursum, lobo polari subrectangulari angulis

rotundatis, incisura mediana profunda lineari, iu centre tumoribus

binis horizontaliter dispositis ; a vertice visse elliptica', iu medio

utrobique tumoribus binis instructae ; a latere vi^aB truncato-

ovatse, tumore prope medium utrobique; membrana punctata.

Long. 38-40 ju ; lat. 20-22 yu ; lat. apic. 12-5-14-5 fi ;
lat. istbm.

5*5-6-5
ju ; crass. 15-5 yu.

23. E. cosMAEioiDEs, West ^ O. S. West, in Trans. Linn.

Soc. Ser. 11. (Bot.) v. (1895) p. 54, t. 6. f. 23.

Var. CUETUM, West ^ G. S. West, in Journ. Bot. xxxv.

(1897) p. 84.

Long. 18-22 /x; lat. 18-19 /i; lat. apic. 16-18^; lat. i&thm.

5-5-5 ;i; crass. 11 jj. (PI. 8. figs. 18, 19.)
Iq front view tbe specimens from Singapore correspond

exactly with those from Africa, but differ somewhat in the other

viewa. The vertical view is elliptical and is without the

swelHng on each side possessed by the original examples.

24. E. DENTicuLATUM, F. Oav, in Bull. Soc. Bot. France, xxxi.

(1884) p. 335.

^oiig- 20 fx ; lat. 15 yu ; lat. isthm. 3-5 fi.

25. E. BiKALE, Fhrenh. (Balfs, Brit. Desm. p. 90, t. 14. f. 8.)

Yl'
^^OBATDM, Lund. Desm. Suec. p. 23, t. 2. f. 7.

A f°"o not quite agreeing with Lundell's figure ; long. 23 ^i

;

'^- 18-5
;, ; lat. apic. 13 ^^ ; lat. isthm. 5-5 /x. (PL 8. fig. H-)
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MICEASTEEIAS, ^y.

26. M. MoBii, noh.

Euastnnn vernicosunij Elirenb. var. Mobii, Borge, in Bihang K. Sv.

Vet.-Akad. llandl. xxii. no. 9, p. 13, t. 2. ff. 18, 19.

E, verrucosmn, forma, Mob, Austr. Sussw. Alg. ii. p, 340, t. 2. f. 21.

Var. EiDLEYi, n. var. (PI. 9. fig. 2.)

Var. major, semicellulis cum lobo polari altiori et conveiiori

(sed in medio leviter retuso), incisura infra apicem latiori et

minus profunda, lobis lateralibus minus productis, siuu valde

aperto extror;aum ; niembraua scrobiculata, scrobiculis in centro

multe majoribus.

Lonnf. 135 ^; lat. 102 /x ; lat. apic. 76 /z ; lat. isthm. 36 //;

crass^. 57 ^.

\Ve do not consider tbat the var. Mohii, Bo:

verrncosiim belongs to that genus, much le:ss to that species

The polar lobe is that of a Micrasterias and not that of an

Euastrum. The characters of M, Mobii are so different from

those of E, verrucosum that we fail to see how it came to be

placed undtT the latter species.

The variety seen by us was scrobiculate and not granuhate, the

scrobicuhitions being much larger in the centre of the semicella;

Borge dcvscribes his specimens as granulate. The magnifications

of Borge's figures (/. c.) are incorrect, as proved by his measure-

ments in the text.

W. B. Turn, in Vet.-Akad. Handl
(lb93) p. 97, t. 22. f. 1.

M. apiculata, Menegli. forma, Joshua, in Journ. Linn. Soc. (Bot.) xx'-

(1886) p. 636, t. 22. f. 13.

M. apiculata forma Joshua, Toni ot Levi, in Notarisia (1886), p. 91.

Long. 218 /i ; lat. 150 ^ ; lat. isthm. 44 ft. Lat. : long. = 1
:
l"^^'

„ 227^; „ lGO;i; „ „ 40 ;u. „ : „ =1:1-^2.

(PI. 9. %. 1.)

The specimens observed of this fine species were rather large

ones and were much more regular iu form than Turner's fig^r^'

the polar lobes have a distinct subrectaugular basal portion

which causes them to be more produced, the lateral divisions are

less deep and the sinus is more open. These characters, however,

are not of varietal importance, because, judging from Turners

figure of the typical form (I. c. fig. 1 a), we should imagine that
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his specimens had been somewhat damaged {vide his drawiug of

the polar Jobe). Two whole specimens were seen ; these were

practically identical in form, but the arrangement of the central

processes was different. In one there was a transverse row of

5 processes across the basal part of the semieellj the central one

beiug much the largest and showing indications of a division

into two. In the other, there were but 4 processes in the trans-

verse row, the two median ones beiug more or less irregularly

divided.

We consider that Turner is quite mistaken in supposing that

the processes are tubular ; they are hollow just like those of

if. americana, M, Nordstedtiana^ and 31. muricata; moreover,

from a physiological standpoint they could not be "tubular"!

The membrane was quite smooth and of a pale yellow colour.

We have no doubt that the M. ajjiculata, forma of Joshua, was

a damaged form of the same species as M. anomala^ W- B. Turn.

The finding of the plant from Singapore extends its distribution

eastwards, it beiug previously recorded from E. India (Turner)

and Burmah (Joshua).

Loug. 208 fx ; lat. Itjo /x ; lat. isthm. 29 /x

HOMASIANA Rist

(1862) p. 72, t. 2. ff. 1-5.

Two forms of this were seen

:

^.v^ xwiuio ui uuis were seen:

(1) A form a little narrower than the type and destitute of

the superficial apiculate elevations ; the meiubraue was finely

8crobiculate.

L«i^g- 192 ^ ; lat. 150 tx lat. isthm. 27 ju. Lut. : long.=l :
1-28.

(2) A form without the central one of the three mediau pro-

jtctious; the superficial apiculate elevations were also absent,

but oa one seraicell a large apiculate elevation was present at

the middle of the lateral lobe bordering upon the polar lobe aud
close to its margin.W 175 /x; lat. 144^; lat. isthm. 26 /.. Lat. : long.= 1 : 1'2U.

COSMAEIUM, Corda.

^0- C. Hammeei, Meinsch, Algenfl. Frank, p. Ill, t. 19. f. I-

°§- 2^
A^ ; lat. 17 ^ • lat. isthm. 5-5 /x ; crass. 10 //•
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31. CosMARiTTM AKCEPS, Lufid. Desvi. Suec. p. 48, t. 3. f. 4.

Forma paullo major, apicibus latioribus, angulis basalibus

rotundatis et levissime productis.

Long. 39 /x ; lat. bas. semicell. 18 /i ; lat. apic 15 ^ ; lat. istLm.

9%5 /^

(PI. 8. fig. 12.)

32. C. URCErM, n. sp. (PI. 9. figs. 8, 9.)

C parvum, duplo longius quaiu latius, profundissime con-

strictum, sinu angusto-lineari ad extremum subampliato ; semi-

cellulae anguste truncato-pyramidatae, lateribus retusis, angulis

basalibus rectangularibus leviter rofcundatis, angulis Huperioribus

subrotundatis, apicibus leviter retusis ; a vertice visse oblongo-

elliptiesD; a latere visse oblongse, apicibus rotundatis; membrana

minute punctata.

Long. 32'5-34'5 ^u ; lat. bas. semicell. 15-16 /x; lat. apic. 9'5-

10*5 /i ; lat. istlun. 4 /x ; crass. 9*5 ju.

Compare with C. angustatum^ Nordst.

33. C. PARYULUM, Breh. in Menu Soc. Sc. Nat. Cherh. iv. (1856)

p. 133, t. 1. f. 18.

A curious abnormal cell of this was seen.

Long, semicell. 9*5 //; lat. 9*5 }x.

34. C. STRiATrM, Boldt, in Ofvers. VeU-ATcad. Forh. (1885)

no. 2, p. 104, t. 5. f. 9.

Long. 12-5
fi ; lat, 12 ^; lat. isthm. 4*5 fi ; crass. 6 fi.

35. C. PACHTDERMrM, Lund. Desm. Suec. p. 39, t, 2. f. 15.

Var. MINUS, Nordst. Norg. Besm. p. 18, t. 1. f. 7.

Long. 56 ft ; lat. 48 ^ ; lat. ifsthm. 18 /i ; crass. 28 /t.

36. C. OBSOLETUM, Beinsch^ Algenfl. Frank, p. 110, t. 9. f. 5.

Long. 57-60 u ; lat. 67-71 /i ; lat. isthm. 33-35 /z ; crass. 36 /i.

The specimens were often of a yellow or yellow-brown colour

and tbe basal angles of the semicells were thickened (not mamil-

late) ; extending through this thickening was a marked conical

pore which was broadest towards the interior of the Cosmarium.

37. C. AsKENASTTj^'cAmeV/Z^, in Hedioigia (1895), p. 304, t. 4. f. 7.

Long. 142-158 ^ ; lat. 121-137 /z; lat. isthm. 38-53 /x; crass.

75^.

J
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The numerous examples of this species seen by us were all

broader than the forms described Irom Sumatra by Schmidle.

The membrane is scrobiculate, the scrobiculations being larger

over the ceutral thickened area of eacli semicell, and there are

fine punctulations between these scrobiculations ; in age the

membrane becomes yellow. The granules are conical and vary

somewhat ia length ; the breadth of the isthmus varies consider-

ably, and the apices of the semicells are in all cases slightly

truncate.

S A.S we have previously pointed out (Trans. Linn. Soc. Ser. II.

^ (Bot.) v. (1895) p. 229, footnote), C. dentafum, Wolle (cfr. West

& G. S. West, 1. c. p. 249, t. 15. ff. 10, 11), is by far the nearest

' ally of this species. Schmidle represents the conical granules too

large relatively to the magnification of the cells ; the figures

given by Borge in Bihang Vet.-Akad. Handl. xxii, no. 9, t. 3.

ff- 35, 36, are more correct in this respect, but the granules are

more acute than any we have seen.

C. Stuhlmannii, Hieron. (in Engler, Die Pflanzenwelt Ost.-

Afrik. u. d. Nachbargebiete, Theil C, 1895, p. 19), is most

probably a form of this species.

38. Cosmahium; maegaeitatum, Boi/ et Biss. in Journ. Bot.

«iv. (1886) p. 194.

I-ong- G5 ^ ; lat. 57 /x ; lat. isthm. 25 /x.

39. C. SUBDECOKATUM, B. Sp. (PI. 8. fig. 13.)
G- mediocre, liplo lougius quam latins, profundo constrictum,

smu angusto-lineari extremo ampliato ; semicellulse truncato-

pyramidatae, angulis inferioribus et superioribus rotundatis,

Jatenbus convexis, apicibus subrectis ;
membrana granulis quin-

cuncialiter ordinatis, seriebus horizontalibus circiter 7, seriebus

obhquis circiter 10, scrobiculis triangularibus 6 circa granul'""

unumquemque
j a vertice visa oblongje, polls rotundatis.

^o|ig- 66 /. ; lat. 53 /i ; lat. isthm. 17-5 /i ; crass. 29 ^.

urn

West & G. S. Westxo i.uiu \j. aecoratum, west & <jr. o. west lu j..«.-.

^.inn. Soc. Ser. II. (Bot.) v. (1895) p. 61, t. 7. f. 21, in its smaller

Tert'-^^^
'^^^P^'' constriction, its much fewer granules, and in its

^
leal view; moreover, the sides and not the angles of the

diff^^'^lf''
^^^o^iculations are directed towards the granules. It

era from C. multiordinatum, West & G. S. West in Journ.
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Bot. XXXV. (1897) p. 121, t. 367. f. 8, in the narrower apices of

the semicells, the different vertical view, aud the triangular

scrobiculatioas, which are differently arranged.

^ ^

40. CosMARiUM PUNCTTTLATUM, Breb. in Mem. Soc. Sc. Nat.

Cherh. iv. (1850) p. 129, t. 1. f. 16.

Var. depeessu:m, W. B. Turn, in Vet.-AJcad. Randl. iiv.

(1893) n. 5, p. 54, t. 8. f, 16.

Forma minor. Long. 17*5 /i ; lat, 15-5 /u ; lat. isthm. 4//;

crass. 8*5 ^.

b

w

41. C. teachtpolum:, n. sp. (PI. 8. figs. 14, 15.)

(7. parvum, circiter l|plo longius <iuam latins, leviter eon-

strictuui, sinu lato aperto ; semicellula? rotuudato-ovatse, apicibus

levissime truncatis, parte superiore seniicellularum sparse minu-

tissiiue granulata ; a vertice visse circulares.

Long. 29-30 /* ; lat. 16-17 /x ; lat. isthm. 11-5-13 /i.

Compare with C. sparsipunctalum (syn. Disphinetiv/m spam-

punctatum, Schmidle, in Oesterr. bot. Zeitschr. xlv. (1895) p. 348

t. 15. ff. 1-6).

)

Nordst

Porma minob.

Long. 24 /I ; lat. 15-5 p ; lat. isthm. 14 p.

43. C. CONNATUM, Breb. in Ealfo, Brit. Desm. p. 108, 1. 17.

f. 10.

Long. 69 p ; lat. 52 p ; lat. isthm. 44 p.

44. C. CucuRBiTA, Breb. (Balfs, Brit. Be
Long, S2 p; lat 15 /x; lat. isthm. 12-5 u.

STAUKASTEUM, Meyen.

45. S. DECOEATUM, n, sp. (PL 9. fig. 7.)

^S'. parvum, l^plo longius quam latins, profunde constrictum,8iou

angusto-lineari extremo subampHato; semicellulse pyramidato-

trapeziformes, angulis inferioribus superioribus rotundatis,lat€r|'

bus retnsis supra medium, apicibus leviter retusis ; zonis latis

granulorum altera

granul

ra trans partem basalem, altera trans partem

is in seriebus verticalibus ordinatis ; a verti
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vissB triangulares, lateribus convexis anguHs leviter obtusis

;

membrana punctata inter granula.

Long. 34^; lat. ad bas. semicell. 23 yi ; lat. apic. 18 /x ; lat.

The margins of this species only appear rough near the angles.

EXPLANATION OF PLATES 8 & 9.

a, a'^rcellula rel semicellula a fronte visa.

h~ „ „ rertice „

) ^= ,, „ latere ,,

All the figures are maginfied 520 diameters.

Plate 8.

Tigs. 1-3. Ckstemtm suhcapitatnm, n. sp.

'^~'* M Lcguwcu, n. pp.

^"9'
»» pidchcUum, n. sp.

10. Penkim Xavicula, Br6b., forma //myi^/Z^/Za.

IL Euastntyn hinaJc, Ehrenb., var. elohaiam, Lund., forma.

12, Cosmarhim a?iccps, Luud., forum.

\
^^*

I* suh(fccoraiu?n, u. sp.

^^^'^^ M trachypolum, n. sp.

16. Penium aiistmic, Eacib.
17. Eiiastrum sinuosiim, Lenorm., var. rcdmium. West & G. S. West.

18-19-
,, cosmarioidcs. West & G. S. West, var. c»«r;^w;w, West

G. S. West.
^'

»• ohcsiim, Josh., var. rohustum, n. var.

Plate 9.

% 1. Micrasterias aiiomala, W. B. Turn.

»» Jilobii, nob., var. Ridkyi^ n. var.

3-4. E^mtrum gnafhopliorum, n. sp.

"•
»» quadriocnlatiim, n. sp.

7. Staurastrum dccoratum, n. sp.
8-9. CosTmrium urcetim, n. sp.
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/

On the Number of Sterigmata and Spores in Agaricus campedrh,

Bj E. Charles Horwell. (Communicated by Professor J.

Bbetland Parmee, F.L.S.)

[Read 3rd June, 1897.]

(Plate 10.)

!N"oT\viTnsTANDTxa the fact that the common mushroom, Afjaricm

{Psalliota) campestris, has been described in very mauy text-

books, there still exist various contradictory statements as to the

number of spores borne on each basidiutn. For this reason

and also because most of the statements were made some years

ago, when the methods of preparation were not perhaps so good

as they are today, it seemed advisable to carefully examine a

immber of specimens of different ages, in order to determine

the actual amount of variation, if any, and thus if possible to set

the matter at rest.

In the first English edition of Sachs's Text-book (1875), in

the description of, Agaricus cmnpestris (p. 251), the follovnng

sentence occurs :
—

*' Each basidium produces in this species only

two, in other Hymenomycetes usually four spores.'' Here also

is the well-known figure, which has been copied into almost all

the succeeding text-books. Mr
ington G, Smith, writing on the structure of the Common

Mushroom {' Gardener's Chronicle,' 1876, p- 456), says :— 'The

spores in all the mushroom tribe are produced in clusters of four

on each basidium; but on the common mushroom, and all its

varieties, as far as I have seen, these four spores are generally

produced two at a time, and as the first two drop off the last two

appear, so that it is seldom that more than two are seen in situ

at tiie same time," He adds, " The phenomenon .... has been

quite erroneously interpreted by Prof. Sachs." Mr. W. G.

Smith gives figures showing spores being produced two by two

on each basidium, but the form of the basidia figured by him does

not in the slightest decree resemble that of the basidia of

the
o"— - ^^6

Agaricus campestris. In 1884 Hesse, in a long paper on

structure of the Agarics *, for the purpose of which he examined

* **Beitrage zur ClassificaLioa der einheimischen Agaricineen auf anatomi^jhe

Qrundlage/' (Yerliaudl. but. Vereins Brandenburg, 1884, p. HO.)

V^

>>^\

J.



V

AND SPORES IN Aa^BICUS CAMPESTRIS. 169

Bome 200 species, paid special attention to this question, and says

that in Agaricus campestris he had never seen a basidium witli

more than two sterigmata, and never any signs of two crops as

described by W. G. Smith.

De Bary, writing in 1887 *, observes that tliere are only two

gterigmata in Calocera and Dacryomjjces, but does not mention

the mushroom. The next writer to touch upon the question was

Mr. G. Massee, who, in a note to a '' Monograph of the Thele-

phorew^f referring to Sachs's statement that only two spores are

developed in the mushroom, remarks :
—^' This is not correct

;

the bavsidia of Agaricus campestris have four sterigmata, each

producing a spore; nevertheless this strange error has been

repeated and accompanied by the equally incorr*^ct woodcut in

several English works on Botany." Pindly, Zopf in Schenk's

* Handbuch,' in 1890, states (vol. iv. p. 631) that in Agaricus

campentris there are only two sterigmata.

Most of the material at my disposal consisted of cultivated

mushrooms of different ages. Small pieces bearing lamellse were

cut off and fixed for about 24 hours in Flemmin^'s weak solution,n
or m a concentrated solution of corrosive sublimate containing

one per cent, of glacial acetic acid. Flemming's solution was

found to give far better results than corrosive sublimate. After

fixation, the material w^as well washed in water and brought

gradually through increasing strengths of spirit to absolute

alcohol; then through 50 per cent, alcohol and chloroform,

through several changes of chloroform to half chloroform and

P^affin, and finally to paraffin. Thin sections were then made by
the Cambridge Eocking Microtome, and after being floated out on
the surface of warm water, they were fastened on the slide by
^eans of albumen fixative. The paraffin, after careful drying,
^aa removed by xylol, and the sections were then stained on the
s ide. The principal stains used were gentian violet, either
alone or in combination with Congo red or fuchsin, Ilartog s

carmme and nigrosin as recommended by Wager i, Mann's
eoam and toluidin blue, Heidenhain'a hsematoxylin with orange G
op Congo red.

* Comp Morph. Fungi, &c., Eng. ed. 1887, p. 63.

4 :^^-
^^* ^^^'^' (Bot.) ixy. (1890) p. 107.

p. 294
^^^^^^ ^^^ Reproduction o^ Cystopus eandidus;' Ann. Bot. vol. x.

t'
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Of these gentian violet and Congo red gave decidedly the

best results ; ihe red staining the walls very sharply and making

the sterlgmata very distinct, whilst the gentian stained the

nuclei only. This combination, however, was difficult to use, as

the Congo red quietly wa&bed out the gentian. Staining for

24 hours in a strong aqueous solution of gentian violet, followed

by about 10-20 seconds in a spirit solution of Congo red, gave

the finest results.

Some of the pieces were cut so as to show the basidia in

longitudinal section, and others so as to show the tops of the

basidia with their steri^mata in end-on or surface view.

In all the preparations there could be no doubt that on nearly

all the basidia there were only two sterigmata developed, those

bearing three sterigmata not forming more than 1 or 2 per cent,

of the whole, dnd those with four not 1 per cent. Notwith-

standing this small relative proportion, however, the entire

number of basidia seen bearing undoubtedly 3 and 4 sterignnata

was considerable, but in no case was there any evidence of the

spores being borne in two successive generations as W. Gr. Smith

has described. "VYhen 3 or 4 sterigmata were present they all

seemed to be of the same age, and basidia bearing more than two

sterigmata were not more frequently present in old plants than

in young ones. The basidia vary somewhat in shape, and con-

siderably in size, even in the same lamella* They are club-shaped

bodies about 25-34 fi in length and from 6^-13 /i in width at the

club-shaped end, and about 3 // at the attenuated base. Each

sterigma is a conical outgrowth, tapering from a round base to a

fine point on which the spore is borne, and varies in length from

2|-o/i. Between the basidia are numerous nearly cylindrical

paraphyses about 20-27 /z in length and 5 in width. The dart

brown elliptical spores are, when ripe, about 8| /i by 6|. Below

the hymenium are several layers of pseudo-parenchyiratous

cells, succeeded by the cells, running longitudinally, of the

trama.

My investigations have clearly shown that, at any rate in culti-

vated specimens, some degree of variation does occur. There

does not seem to be any reason why the same should no

happen in wild plants, and possibly to a still greater extent, fo^

their environment is subject to greater variation {e. g* ^^
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matter of soil, climatic conditions, &c.) than is the case with

plants cultivated in mushroom-houses. Thus it maj be possible

to reconcile the conflicting statemeuts of Massee and Hesse, both

of whom are apparently writing of the mushroom growing in a

wild state.

Por purposes of comparison a number of species belonging to

other genera and subgenera were examined, all of which uniformly

possessed four sterigmata. Amongst the species of the Hymeno-
mjcetes which have been described up to the present as usually

bearing only two sterigmata on each basidium are Agaricus

{PsalUota) campestris, Ag. (Psalliota) sylvaticusy Ag. (Mgcena)

corticola^Ag,{Myce7ia) liievialis^ Ag. {Naucoria) tenax^ Hypoclinus

lisporuSy Fistillaria micans^ Craterellus cornucojnoides, and the

genera Guepinia, Calocera, and Dacryomgces*

EXPLANATION OF PLATE 10.

Fig. 1. Portion of the hymonium of Agaricus campestris, showing basidla

bearing spores of different ages. One basidium is shown bearing three

nearly ripe spores, and another bearing four very young ones,

Kg. 2. Basidia in longitudinal section, -with spores in situ.

Pig. 3. Basidia in transverse section (diagrammatic), showing the arrangement

of the sterigmata.

All figures are magnified 1200 diameters, and were drawn under the Abbe
Camera Lucida.

^C^lT. JOITEy.-^BOTANT, TOL. XlXIir. O
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Primula eJatior in Britain : Its Distribution. Peculiarities,

Hybrids, and Allies. By Miller CnRt/xY, F.L.S.

[Eead 17th Jane, 1897.]

(With a Map.)
Page

T, lutroductory RemarJcs : The five British species of the genus

^„.. ^*'

II. Primula acaulis and P, veris : Their Abundance and Distribution

in Britain: The ** Common Oxlip " a hybrid ™
III. Primula elatior: Its Continental distribution: Its Discover^' in

Great Britain : Its specific distinctness 1'^

IV. Recorded Localitiesfor P. elatior in Britain : The species confused

with the " Common (Hybrid) Oxlip "
: Records consequently

unreliable Iq**

V. The Area occupied by P. elatior in Britai7i : Two " Districts" and

two outlying Localities : Its Boundaries defined : Probable

reason for its limited extent ^^

VI. Ahimdance o/P. elatior within its Area : Its abundance remarkable:

Effect of * Stimulation" : Local names ^^

VII. P. ACAULIS ahsent from the '* Oxlip-Area "
: Its abundance around it

:

Sharpness of the dividing line
^^

VIII. Hybrids between P. acaulis and P. elatior : Their great abundance

along the dividing hue : Their character ^

IX. Occurrence o/ P. veris in the ''Oxlip-Area '^
: Its abundance every-

where ^

X. Hybrids between P. veris and P. elatior: Their extreme rarity:

Probable cause .

XL Variations of P. elatior in Britain: The sinde- flowered variety:

Fasciated and other aberrant forms

I. Introductory Remarks,

The object of the following paper is to state the results of a

number of observations made by myself during the last eighteen

years upon certain points in connection with the natural history

in Britain of the above-named species and its allies. Althoug

the facts to which I have to call attention are not altogether ne^^

and unknown, they are, at least, unfamiliar to many

and misunderstood by most.

The five British members of the genus Primula, though readily

distinguishable from each other when found under normal con-

ditions, present many perplexing intermediate forms d^'^

botanists

^

'. .1-. ,
_^ ^ n. L

^ J
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lytridism. It is well, therefore, to present at the outset the

following clear tabular statement which I hare compiled

:

British Members of the Genus Primula.

Nos. in
" Lend. Cat."

9th Ed, (1806).

Scientific name

1061

English Name and
Description.

Census
Number,

1062

1063

P- acaulis, Linn.

X reris.

" var. caulescens."

X elatior.

P. veris, Linn.

( X acaulis),

X elatior.

1064

1065

P. elatior, Jacq.

" var. acaulis,'*

{Xacaulis),

(Xveris).

P. farinosa, Li)i7i,

The Primrose.
Hybrid with Oowsh'p ^.

? Hybrid with Cowslip.

Hybrid with Oxlip.

The Cowslip.
(Hybrid; see above).

Hybrid with Oxlip.

P. scotica, Hook.

t(
var. acaulis."

The *' True " or
" Bardfield " Oxlip.
Single-flowered Form.
{Hybrid ; see above).

{Hybrid ; sec above).

The Mealy or
Bird's-eyePrimrose

The Scottish Bird's-
eye Primrose.

Single-flowered Form.

Ill

91

7

4

eact

* The '^ Common," " Spurious;* or '* Hybrid Oxlip."

It IS with the first three species shown that I am alone herein
concerned. They are of special interest because (as I shall show)

one of them enters into hybrid unions with the other two,
Producmg more or less perplexing intermediate forms, and be-

^^^86 (owing to this fact) the question as to whether they should

^
regarded as three distinct species or as varieties of one has

^en more often and more warmly discussed than is the case

^^
any other equally-well-known British plants ; while, for the

eonfusT^^"'-*^^^^
synonymy has become, I fear, inextricably

one
^^^-

-k

'^^^^^^^ regarded them as three forms or varieties of

Peceir^
^^ ^^^^""^^ ^

' ^^^' though this view was accepted until

(^cauli

^^^^^' ^^ ^^ ^^^ endorsed by modern botanists. Of Primula
^« and P. veris, I have little to say, except upon the hybrid

t ' Species Plantarum/ p. 204.

o2
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alliances into which they enter one with the other and witb

P. elatior. It is with the latter that I am chiefly concernel

As all three species are exceedingly well known by their vulgar,

or English, names, I shall use these in speaking of them here-

after.

II. Primula acaulis and P. a'ebis.

f.

As every one is aware, both the Primrose and the Cowslip are

very widely distributed and exceedingly abundant throughout

Britain. The former may, indeed, be regarded as our best-

known and most characteristic plant. Practically speaking, both

f^pecies may be said to occur everywhere, though both are, for

some not- very -easily -assignable cause, absent from certain

limited districts. The Primrose has been recorded from no less

than 111 of Watson's botanical '' counties," while the Cowslip

(which is, from some cause, more erratic and less wide in its dis-

tribution) has been recorded from 91, the total number of siicli

counties being 112.

Perhaps no point in connection with these two species is so

noticeable, next to their great abundance, as the fact that spe-

cimens may be commonly met with which represent almost ever/

conceivable intermediate stage between the two type-forms. Thus

the flowers are sometimes produced singly, like those of the

Primrose; sometimes in umbels, like those of the CowsHp; and

it is by no means unusual to find flowers of both kinds on the

same plant. Often, even when a plant bears only umbellate

flowers, the umbels are irregular, with pedicels springing singly

from the sides of the peduncle below the umbel. The flowers

themselves vary to an equal extent. Sometimes they differ but

little from the Primrose type, but usually they more closely

approach the Cowslip tj'pe, being smaller than those of the Pnm-

rose, with the darker yellow, brighter eye, and more inflated

calyx of the Cowslip. When flowers of this type are borne m

>umbels (which is certainly the most usual form of the hybrid)

we have the " Common," " Spurioue*," or " Hybrid Oxlip," whij;!!

has received from botanists many names, such as P. Irevistf^^

P. intricata, P. TJiomasinii, P. variabilis, P. acauUs var. canlescens,

and a host of others. This is a handsome flower, decidedly
more

showy than either of its parents, and a great favourite iu

gardens, where it often grows to a large size. ..

To sucli an extent, indeed, do the Primrose and the Cows p

cottage
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intergrade that (as stated above) some botanists have been

led to regard the two as one highly-variable species. This,

however, seems to me quite unjustifiable ; for the intermediate

forms are, without any reasonable doubt, hybrids ; and, although

hybridity among plants may certainly be regarded as evidence of

more or less near relationshij), few or none will argue that it

necessarily shows specific identity.

There is, moreover, much circumstantial evidence that the

intermediate forms are really of a hybrid nature :

—

(a) That the hybrid is always present wherever the two

reputed parents grow in close proximity

;

(i) That it never occurs where either or both of the reputed

parents are absent

;

(

almost every conceivable intermediate form between the

two reputed parents

;

(a) That it is never abundant, and is always more or less

scarce and sporadic in its appearance ; and
(c) That it remains in flower (according to my observations)

for a longer period than either of the two reputed

parents, which may, I think, be regarded as probabl

evidence of sterility due to hybridism.

Moreover, direct evidence upon the point is forthcoming ; for

Darwm, by means of actual experiment, proved to his complete

satisfaction that the " Common Oxlip " was really a hybrid *.

It may, therefore, now be considered to be conclusively established
that the many intermediate forms between the Primrose and the

t^owslip are really hybrids.
A-s to which plant, if either, usually stands as the female

i
^*'"^!^^' ^ ^^ unable to say with certainty. I believe that both
^ecies do 80 occasionally, but the Primrose much the more

Tis?T°^^^*
^^"^ ^ ^^^^^ ^^^^ *^^^ *^^^ *^^* *^® hybrid plants are

^sua ly found growing among Primroses, and in places (such as

^^
and hedge-banks) specially suited to the Primrose ;

whilst
^ey are comparativelj seldom found growing among the Cowslips

^
open meadows. At the same time, it must be admitted that,

^ 8 inflorescence, the more common form assumed by these

Forms
' The Different
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Hybrids (namely, the " Hybrid Oxlip " already mentioned) most

nearly approaches the Cowslip, being umbellate, with bright

yellow flowers and a large inflated calyx.

The Hybrid Oxlip, though so common and so generally dis-

tributed, cannot be regarded otherwise than as a comparatively-

rare plant, when the enormous abundance of the two parent

species and the close proximity in whicli they are frequently

found are taken into consideration. This may, however, be to

some extent due, not so much to any reluctance on the part of

the two species, or of either, to enter into a hybrid alliance, but

to the fact that the flowering-times of the two species are not

exactly synchronous. The Primrose is everywhere in full flower

at least a fortnight or three weeks earlier than the Cowslip, and

the flowers of the former have usually begun to fade before those

of the latter are fully expanded.

In the ' London Catalogue ' (9th ed., 1896) and many botanical

books, one finds recorded under the heading Primrose a "van

caulescens,^'* which is supposed to differ only from the type-form

in that it bears its flowers, not singly, but in umbels. I have

never been quite able to satisfy myself that such a form ever

really occurs in a state of nature. I am inclined to think that

such plants are in all cases due to the seductive hybridizing

influence of the Cowslip, and that this so-called " variety is,

therefore, only another form of the Common (Hybrid) Oxhp.

It may be, however, that such a variety really exists ;
for my

friend Mr. J. C. Shenstone, of Colchester, has informed me that he

has found, in the High Woods, near that town, an umbellate

form of the Primrose, although no Cowslips are known to grovr

within five miles, the species being apparently absent from the

Tendring Hundred of Essex.

Probably little doubt would ever have been entertained as to

the hybrid nature of the Common Oxlip had it not been for the

fact that it bears a fairly-close general resemblance to a pl^^

an undoubtedly-good species—which is common and widely

distributed on the Continent and is also met with in the Eastern

Counties of England, namely, the Primula elatior of Jacquin-

For more than half a century, it was generally assumed, both ifl

Britain and on the Continent, that the '' Oxlip" (P. ^^«"^^'^ ^

verts) found more or less commonly throughout the former



i

n

>

PBIMTJLA ELATIOB IN BRITAHS". 177

identical with the " Oxlip " (P. elatior) common on the Continent,

and much confusion arose therefrom. The matter was not cleared

up until it was recognized that hoth forms occurred in Britain,

the last-named being, however, confined to a comparatively

limited area. It is not unfrequently stated * that thq ^' Common
(Hybrid) Oxlip " of Britain does not occur upon the Continent;

but this is not correct. Not only do Grenier and Godront, and

Kerner
J, mention it, but I have myself seen specimens. Prob-

ably, however, it is true that, proportionately to the abundance

of the two parent species, it is less common there than with us;

for the two parent species are not only less mixed there than

here (the Primrose being mainly a plant of the valleys and low-

lands, while the Cowslip chiefly flourishes in mountain pastures),

but the distribution of the two over Europe, though wide, is by no

means the same. Doubtless the mixing of the two in Britain

(and the consequent greater frequence of hybrids) is due, as

<>ftea stated, to the peculiarly-mixed nature of our insular

cUmate. At all events, the "Hybrid Oxlip" and the ''True

l^^lip," though they have a general resemblance one to the other,

»re totally distinct, and no careful botanist with the two before
^'^ in a fresh state could possibly confuse them, even at a

glaBce.

III. Pkimula elatioe.

Ii come now to speak of the " True," " Bardfield," or " Jac-

q^niV' Oxlip (P. ,z.^,-^^^

There can, I think, be little or no doubt that this is the plant
^r \\hich Linnseus intended his name '• Frimula veris [var.]

fl tT'".^
and which he describes as having the limb of the corolla

^^{''limU coroUarum piano '')
; but this is not the generally-

^eceived opiuion. Linna^us's own herbarium (which I have ex-
amined) throws no light upon the matter. Certainly, however,

18 the Primula elatior of Jacquin (1778) ||
and of all later

* ^^•5'-, 'English Botany,' ed. III. vol. vii. (18G7) p. 137.

T ' Flore de France,' vol. ii. (1850), p. 448.

; Oesterr. bot. Zeit., 1875, p. 77.

§ '^Species Plantarum.' ed. II. (1764), p. 204.

1 'Miscellanea Austriaca,' vol. i. (1778), p. 158.



-
' '- t

> r

t-

^:

^^

178 MR. MILLEK CHEISTT ON

Continental (but not all British) writers. Probably the earliest

post-Linnean figure of the plant is that in Oeder's Tlora

Danica.' *

Primula elatior, Jacq., has a very wide, though soraewliat

capricious, distribution upon the Continent. It occurs in the

Pyrenees, and extends thence westward over most of Central

and Northern Europe to the confines of Siberia. In the Medi-

terranean region, it is generally absent. It flourishes chiefly in

wet alpine meadows and in woods.

The history of our knowledge of the plant in Britain is some-

what peculiar. There can be very little doubt that it was (in

part, at least) the '' Great Cowslips or Oxlips '' {Primula veris

elatior palUdo Jlore) of Ray (lB60)t. Ray could hardly be

otherwise than familiar with the plant, owing to his long resi-

dence at Cambridge (near which place it grows) and to the fact

that every time he journeyed from that place to his birthplace

and home at Black Notley, in Essex, he must have passed through

the very heart of the region occupied by the plant in Britain.

Whether, however, he distinguished it from the Common (Hybnd)

Oxlip is open to question. In the eighth volume of the first

edition of ' English Botany,' published in 1799 (p. 513), the true

Primula elatior of Jacquin (1778) was figured—not, it is true,

with absolute accuracy, but still quite unmistakably+. This is all

the more remarkable because, at that time and for half a century

later, the Common (Hybrid) Oxlip was, in Britain, generally

confused with, and regarded as, Jacquin's plant ; indeed, from

what the author of * English Botany ' says, it is clear that he

himself did not distinguish between the two. That he figured

the true species, and not the better-known hybrid form generally

mistaken for it, was, therefore, certainly due to a fortunate

* 'Flora Danica/ vol. iii, (1770), pi, 334. The descriptions of Plates 333

and 334 (the Cowslip and the Oxlip respectively) appear to have been trans-

posed through a printer's error.

t ' Catalogua Plantarum circa Cantabrigiam nascentiura/ p. 71.

X Tills figure (which has appeared in all later editions of the work, "i'

eluding that now current) was drawn from a plant supplied by *' the Re^-

^
Hemsted " but where that ffentleman rpsifl^fl I know not. Dr. Blotnfiebut where that gentleman resided I know not

Essei

The figure errs in representing the stalk too thick, the calyx of an incor
^

shape and of a wrong length in proportion to the pedicel, while the arrangeua^^

of the flowers in the umbel is not altogether true to nature.
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accident, rather than to any care in discrimination on hia part.

That there were, nevertheless, at this time, or shortly after, British

botanists who were familiar with (though they did not recognize)

the true Oxlip of Jacquin in its English habitat is certain.

Heuslow and other Cambridge botanists could not be other-

wise than familiar with it ; and, in Henslow's Herbarium of

Cambridgeshire plants, now in the University Museum, there

are genuine specimens of P. elafior, .Tacq.,from Bartlow on April

8th, 1826. This fact, however, does not prove that Henslow or

others at that time discriminated between the True and the

Common (Hybrid) Oxlip. Probably, indeed, they did not. The

first to recognize the difference between them appears to have

been Edward Forbes, who, as early as 1838, pointed out* that

the "Frimula elatior" of British botanists was certainly not the

same plant as the Primula elatior of Jacquin, which latter, he

believed, did not occur in'England ; but the confusion between
the two was, at that time, so great that no one seems to have

taken any notice of what he wrote. However, a year or two
later, a good deal of interest came to be taken in the nature of

the Common (Hybrid) Oxlip of Britain, and in the question

whether it was a hybrid or not, and what bearing its existence

tad upon the question as to the specific distinctness or other-

wise of the Primrose and the Cowslip. These points were
warmly discussed in the pages of the ' Phytologist ' and the

^Gardeners' Chronicle' during the years 1841-46. H. C.

Watsout, Prof. J. S. HenslowJ, E. S. Hill (of Teddington)§,

W-^Karshallll, Dr. W. A. Blomfieldlf, J. B. Whiting**, " S."tt,
J. F.Brown (of Thun)+t and others, all published their views

^m the matter. The two first-named printed in detail the

Jesuits of experiments which they thought threw light upon
e matter

; but the fertilization of flowers (and especially of

* Ann. Nat. Hist. vol. iii. (1839), p. 122.
'

and vni
•••°'°^'^

'

'°^- '' PP- ^' 232, & 1002 ; vol. ii. pp. 217, 285, 313, & 852

;

^ol- in. pp. 43 & 45.

T "!• ^°^- '• P- 1»J
; and vol. iii. p. 651.

;
^- oit. vol. i. p. 188.

8 ^- '^- Tol. ii. p. 284.

I .1 7r 1" '''^- "i- PP- 600-006.
hardeners'

Chronicle,' October 9th, 1841.

H ?if,

^^'^^^ 12th, 1842.
i* fhj tologist,' vol. i. p. 102
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dimorphic heterostyled flowers) was so little understood at the

time tLat their conclusions are of very small value.

Very early in this discussion, on February 10th, 1842, the

Eev. J. E. Leefe was led to call the attention of the Botanical

Society of Edinburgh to the Oxlips found in the w^oods round

Saffron AValden * ; but he failed to detect the fact that these

were really the true P. elatior of Jacquin, which had not thea

been recognized in Britain. It was left for a man better known

as an entomologist and an ornithologist (namely, the late Henry

Doubleday, of Epping) to point out to English botanists the

occurrence in this country of the true Primula elatior of Jacquin;

and to him belongs the credit for removing the confusion which

had so long existed. Having been accustomed to visit his first-

cousin, the late Richard Smith, at Glreat Bardfield, Essex, he had

observed that the Oxlips he found growing abundantly around

that place were quite distinct from those he was accustomed to

meet with now and then around his home at Epping and else-

where
; and, on April 18th, 1842, having read the discussion

then raging (especially, it appears, the remarks of " S.")> ^^

communicated to the Botanical Society of London, through his

brother Edward (then an officer of the British Museum), his

belief that the so-called '^P. elatior'' of British botanists was

merely a hybrid between the Primrose and the Cowslip ;
that it

was quite distinct from the P. elatior of Jacquin ; that the latter

was a good species ; and that the Oxlips he had observed at

Great Bardfield were of that species f. Two days later, he ex-

pressed the same views in a letter to his friend the late Edward

Newman (then editor of the ' Phytologist '), to whom he sent spe-

cimens t The correctness of his view that the Bardfield plant was

distinct from the Frimula elatior of all previous British writers,

but identical with the Primula elatior of Jacquin and other

Continental writers, was quickly demonstrated by the published

opinions of H. C. Watson§, Edward Eorsterll, G. S. Gibsonf

,

* See ' Phytologist; vol. i. p. 191, and Ann. Nat. Hist. vol. ii. p. 153.

says, however, that these Oxlips do not agree with the figure in 'Engh^n

Botany,' which is correct in fact (see p. 178, note), but incorrect if he meant

(as appears to be the case) that the figure represented another species,

t Ann. Nat. Hist. vol. ix. p. 515.

I 'Phytolo^nst/vol. i. p. 204.
" Op, cit vol. i. pp. 232 & 1002 ; vol. ii. p. 527.

I Q/>.ciV. vol.i. p. 974,

^ Op. cit. vol, i. p. 996.

Be
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Edward Newman*, Prof. Babingtouf, Thoiims Bentall:J;,aDd other

English botanists of the day §. Thus, at last, the fact was

recognized that the true Primula elatior of Jaequin and the

Continental botanists occurred in Britain, as well as the better-

known (because more widely distributed) Common (Hybrid)

Oilip.

Since that time, the distinction between the " True" and the

"Spurious" (Hybrid) Oxlips has been more or less clearly re-

cognized; but, even now, there appear to be English botanists of

high authority who are still unfamiliar with, or doubtful of,

their distinctness ; whilst the various interesting points in the

natural history o£ the true species in Britain, to which I shall

hereafter call attention, are practically uuknow^n. In the last

(fifth) edition (1887) of Bentham's 'Handbook o£ the British

Flora; ed. Hooker (p. 290), it is stated that " the distinctness is

scarcely proved satisfactorily,"—a statement which could not

possibly have been made had those authors been personally

familiar with the two forms in question.
It is no longer possible seriously to discuss the question

whether P. elatior is a hybrid or not. The readiness with which
it enters (as stated hereafter) into hybrid unions with the Prim-
rose shows, undoubtedly, that the two are nearly related; but
the word "species" (though admittedly incapable of exact de-

fiiiition) has no meaning whatever if a plant Avhich extends over

a I'ery large part of both Europe and Asia, which grows in

immense abundance wherever it is found, and (except when
exposed to the hybridizing influence of its near allies) pre-

serves its characteristic features unaltered—can be said to be

^ hybrid. And P. elatior does all thius.

Phjtologist; vol. i. pp. 204, 975, & 997.

;
^ cit. vol. i. p. 1018.

.i Op. cit. vol. ii. p. 515.

Bardfi'^ld "-"""r^'
^' '^''^''"' '^'"''^^ ^'^ '*^" commonly called in Britain "the

plant
^ *^^^^^ '" ^"^ ''^^^ ^^"^^ ^^ soniewbat inappropriate, inasmuch as the

the m'*
'° °° ^^^^^^^ peculiar to Bardfield, which place lies, indeed, almost on

"gin of the area occupied by the plant in Britain.

^
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IV. 'Recorded Localities for P. elatioe in Britain.

As regards the distribution in Britain of the True Oxlip,

Frimula elatior of Jacquin, it may, in the first place, be ob-

served that a plant with such an extremely wide Euro-Asiaa

distribution might naturally be expected to occur (like most

plants of equally-wide Continenta] distribution) almost all over

Britain. The expectation, however, is not, in this case, reahzed;

for the distribution of the plant is, with us, greatly restricted,

and in a remarkable manner for which it is not very easy to

account. Before proceeding to define the area occupied by the

plant in Britain, it is necessary to observe that the informatioa

given on this point in our English Ploras is quite misleading.

In * English Botany ' it is stated * that the Oxlip occurs, "In

woods and meadows on clay soil ; local
;
plentiful in some parts

of Essex, Suffolk, and Cambridge."

Babington saysf, " Chiyey woods and meadows in the Eastern

Counties."

Bentham saysj, " In some ofthe Eastern Counties of England."

Hooker says'§, "Copses and meadows in Bedford, Suffolk,

Cambridge, and Essex/'

Hayward gives ||,
'' Copses ; East of England."

Turning next to the Eloras of those English counties in wliicli

the plant occurs, we find similarly misleading information given

therein.

Gibson says H of its distribution in Essex: " Woods and

meadows; common in some parts of Essex."
Hind says ** of Suff'olk : " In w^oods ; rarely in meadows."

Babington says ft of Cambridgeshire :
'' Woods on clay."

The occurrence of the Oxlip in many other counties is re-

corded in the Floras of those counties or in other Local Lists of

Plants ; but, as it is, I believe, certain that in all cases the Common

Hybrid Oxlip has been mistaken for the " True " species, the

information as to distribution given therein may be disregarded.

The foregoing statements as to the distribution of the plan*

Ed. III. Tol. vii. (1867), p. 135.

t Jran. of Brit. Eot. 8tli ed. (1881), p. 290.

\ Handb. Brit. Flora, 5th ed. (1887), p. 290.
" 'Student's Flora/ 3rd ed. (1884), p. 261.

'Botanist's Pocket-book ' (1889), p. 114.

1 * Flora of Essex '
( JS62), p. 248.

** * Flora of Suffolk ' (1889), p. 282.
tt * Flora of Cambridgeshire' (1800), p. 188.



B'-f

PRIMULA ELATIOR IIS" BRITAIN. 183

in Britain, though not incorrect so far as they go, are quite

misleading. They state but half the truth, which is always

almost as deceptive aud unsatisfactory as an actual misstatement.

Any one reading them would naturally infer that the True Oxlip

{Primula elatior, Jacq.) occurs more or less casually and spo-

radically, and in no remarkable abundance, at various spots

throughout the Eastern Counties of England.

The real facts of the case, as shown in the following sections,

are that the species in question

(a) occupies a definite and very-sliarply-defined area; that,

(J) within that area, it everywhere grows—at least, in all

places suited to its needs

—

in immense abundance. Not

less remarkable is the fact that,

(c) while the Primrose grows abundantly all round the area

but that,

absent/)

w

the other hand,

dfc

(c) the Cowslip grows abundantly, not only all around but

throughout the area occupied ly the Oxlip ; but

(0 the two very rarely hyhridize.

I will proceed to discuss these six points in tbeir due order.

Y. The Area occupied hy the Oxlip in Britain.

I have personally, and with considerable precision, traced the

boundaries of this " Area," which lies mainly in the adjacent

portions of the counties of Essex, Suffolk, and Cambridge, but

extends also just beyond the county boundaries of Hertfordsliire
and Huntingdonshire, while there is at least one outlying locality
in the northern part of Suffolk and another in the southern part
M Norfolk. Although divided into two "Districts" (as I may call

em)—an Eastern aud a "Western—and although there are at

^t two outlying localities, we may, I think (for reasons to be
stated hereafter), speak of the Oxlip as occupying a single Area.

iaking, first, the larger, or Eastern, District, and starting from
e point of its most north-westerly extension (a mile or so south

^om Higham, in Suffolk), the boundary-line proceeds south-
^estward to Dalham aud then, after entering Cambridgeshire,

D^r \ ^^^^ westerly, through AVood-Ditton, Stetchworth, and

Haam, to Westley-Waterless and Briukley, where it turns



>-\

181 MIt. MILLER CHRISTY ON"

almost due south, continuing through Weston-Colville, West

Wratting, Balsham, Horseheath, and Bartlow to Saffron "Walden

in Essex. Thence, still proceeding southerly, but a trifle more

westerly, the boundary-line passes through Newport, Quendoa,

Rickling, and Farnhani, to Stanstead Montfitchet. All these

places are in Essex ; but, between the two last-named, a very small

projecting portion of Hertfordshire is included. The boundary-

line next proceeds iu a south-easterly direction, passing through

Essex, almost to Hatfield Broad-Oak, taking in a portion of

Hatfield Eorest and the Park Wood, near Barrington Hall, at

which latter point the Oxlip-Area reaches its most southerly

extension. From here, the boundarv runs north-eastward to

Great Easton, whence it continues in an almost due easterly

direction for about fourteen miles, passing just south of Lindsell

and Great and Little Saling and through Panfield, to a point

about two miles almost directly south from Halstead. From

this point, the boundary-line turns sharply back, following a

semicircular course (which excludes Gosfield, Sible Hedingham,

Castle Hedingham, and Gestingtnorpe) to Belchamp Walter.

There it once more turns sharply back, passing almost straight,

and in a due westerly direction, for about eight miles, and ex-

cluding Belchamp Otten, Ashen, and Birdbrook, near which last-

named place it executes another semicircular curve, in the course

of which it re-enters Suffolk near Haverhill. From near Keding-

ton, the boundary-line proceeds through Poslingford, Shimpling,

and Lavenham, to neiir Bildeston, thus passing almost straight

(though with one slight projection to the south of Lavenham) in

an almost due easterly direction for about seventeen miles. The

Ox)ip-Area extends some four or five miles still farther East

from Bildeston to near Willisham, but it would not, I believe,

be correct to say that the boundary-line of that Area does so; for

I have reasons for thinking that the boundary-line (which I have

not traced precisely at this point) here includes a projecting

spur of the Oxlip-Area, having at its base a line drawn between

tlie two places named and extending in a south-easterly direction

across the country lying north-east from Hadleigh. From

Willisham (near which place the Eastern District reaches its

most easterly extension), the boundary-line continues in a more

or less north-westerly direction through Barking and Great and

Little Finborough, to near Harlesto'n, where it turns almost

»
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directly west, continuing tlius for about eiglit miles, througli

Drinkstone and Hessett, almost to Eushbrook, at which, point

occurs a very sharp and deep indentation, extending into the

Leart of the Eastern District for about four miles, and excluding

from that district Bradfield St. Clare, Little Welnetham, Great

TTelnetham, and Nowton—in fact, the greater part of the upper

portion of the valley of the river Lark, On the western side of

this indentation, the boundary-line, commencing at AVestley, a

mile or so west from Bury St, Edmund's, proceeds almost

due west for about five miles, passing slightly to the north of

Little Saxham and through Barrow to Iligham, whence we

started. Between Westley and Barrow, however, I have not

actually defined the boundary, and there may exist a small

(though certainly not a great) extension northward in the

direction of Eisby, Hengrave, and the Fornhams.
The District thus defined (which extends, as stated, into four

counties) covers an area of about 475 square miles.

Turning, next, to the smaller, or " Eastern,'' District of the Oxlip-

Area, we find that, commencing on the north at or near Elsworth,

in Cambridgeshire, the boundary-line runs more or less south-

westward, through, or near to, Papworth-Everard, Eltisley, and
Great Gransden, after which, passing for a short distance

through a projecting portion of Huntingdonshire, it re-enters

Cambridgeshire near Gamlingay, and, turning almost due east-

ward, it 80 continues for about six miles, through St. G-eorge's

Hatley to near Eversden, Thence, turning northward, the

boundary-line runs through, or near to, Kingston and Hardvvick

Boxworth, which is near to Elsworth, whence we started.

.

"^^ Second District thus defined (which extends, as stated,
mo two counties) covers an area of about 45 square miles.
The boundary-lines of the two '^ Districts" of the "Oxlip-
^^' as thus laid down (together some 175 miles in length)

are been, as stated, wholly traced by inyself personally, mile by

^
e, at no inconsiderable expenditure of time and trouble. I

anl^^'
^^ course, guarantee that their positions are absolutely

^l

^-^^^ accurate
; but I believe them to be so as nearly as

entl^^^
^^^ ^^^ ascertain them. They are, at any rate, suffici-

them T?^^^*^ ^^^ practical purposes. Although in tracing

Wth
^^^^ ^^ *^^ ^^^'^ instance guided to some extent

e records of others, I have in no single case accepted any of
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these records without personal corroboration, because I have

found by experience that all such records—even those by first-

rate botanists— are wholly unreliable, owing to the Common

(Hybrid) Oxlip (Primula acaulisx verts) having, in the case of

most of them, been taken for the True Oxlip (P. elatior^ Jacq.)-

Thus Gibson, in his ^ Flora of Essex' (p. 248), records the

latter as "frequent" near Broomfield, the parish in which I

reside, and in which I can assert positively that it does not occur.

The same may be said of the adjacent parish of Springfield, in

which Gibson also records its occurrence. Most of Gibsons

other localities are correct; as, also, are most of those given in

Babingtou's ' Flora of Cambridgeshire.' A majority of the

localities given in Hind's ' Flora of SuiFolk,' and one of the two

given in the '^ Supplement " to Trimmer's ' Flora of Norfolk ' are,

I believe (as more fully stated hereafter) incorrect ; as, also, of

course, are those given for the plant in the Floras of many other

Counties in which it certainly does not occur.

This brings me to the subject of the outlying localities for

Primula claiior already alluded to. Hind, in his ' Flora of

Suflfolk,' records, mainly on the authority of others, the occur-

rence of the plant at some eight localities in East Suffolk, as

follows

:

(Mr. I

Wood

Woolverstone

Hele)

Aldeburgh (N. F. Hele).

(M
Moor)

Hemingstone (Eev. T. Brown).
Every one of these records relates, I believe, to the Hyhnd

Oxlip; and, in this view, local botanists whom I have consulted

agree with me.

Hind also records a number of localities which lie withm the

Oxlip-Area as defined by me, and which, therefore, I accept.

Finally, he records Pri^nula elatior from some nine locahti^s

lying around, and within a mile or two of, Honington, where e

himself resided. They and the authorities on which be records

them are as follows

:

Fakenham Wood (Hind).
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Sapiston (Hind).

Troston (Hiud).

Ixworth Thorpe (Hind).

Barton (Ladj Blake's Herbarium iu Ipswich Mus.).

Fornham (E. Skepper ?).

Walsbam (Mrs. Dunlap's Herbarium).

Pakenbam (Mrs. Casborne's Herbarium).

Tinwortb Wood (Eev. J. D. Gray).

As to these records, I am in doubt. I have visited most of

the places named without being able to detect the plant ; and, as

the parcel containing the genus Primula appears to be missing

from Hind's Herbarium in the Ipswich Museum, it is impossible

to obtain definite evidence upon the subject by reference to his

specimens. If the records in question, or any of them, really

relate to the True Oxlip of Jacquin, the existence of numerous

detached and outlying localities is established, for the district

is certainly what I am accustomed to speak of as " Primrose-

Country." It may be that such outlying localities do occur

and would be found if greater search than I was able to under-

take were made ; for, in a wood known as " The Thicks," at

Great Livermere (which ia within the district covered by these

records), I was surprised to observe a small patch of plants

'fhich were unquestionably of the True species, though Primroses

vere growing all around. This locality lies five miles and a half

north from the nearest point of the boundary of the Oxlip-Area
A second outlying locality for the True Oxlip is to be found

m Norfolk, namely, on a boggy spot on the side of the Mudholes
Hill at Dickleburgh, wliich is at a distance of about 16 miles

north-east by north from the nearest point of the true Oxlip-

Area. Undoubted plants from this locality have been sent to

nie in a fresh state by Miss A. E. Smith, of Dickleburgh, who
iscovered the plant there some years ago, and who says that it

as been known to grow there for at least half a century. The
P™t8, which have always been small, appear to be decreasing in

*i^t. The Rev. Kirby Trimmer, in the ' Supplement to the

plant

' ^^"'^ '^^^\^r, of Ipswicb, informs me tliat years ag<i he observed tbe

which^""^'"^
^" abundance in wet meadows beside the river Lark at Fornham,

^c
18 another locality in the same district ; but I have seen no specimens,

i p,
' ^°^^l'ty was first recorded by the Eev. F. W. Galpin in his ' Flower-

H D o!n
°^ Harleston' (London & Harleston, 1888), p. 85 See also

•
•
^Wart in Trans. Norf. & Norw. Nat. Soc. vol. iv. (1884-89), pp. 579 & 722.

^^' JO^»I^-—BOTANT, VOL. XXXIII. ^
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Flora of Norfolk ' (1889 ?, p. 47), gives " Gordon, May 1870,"

as another locality for the True Oxlip ; but, as my friend

Mr. Edward Corder, of Norwich, has carefully searched this

parish and found no trace of it, I conclude that Trimmer's

record relates to the Common (Hybrid) Oxlip.

The existence of at least two outlying localities for P. elatior

(which I definitely established only this year) greatly surprised

me, as my previous observations, extending over many years, had

not led me to expect anything of the kind. Probably they (and

any others like them winch may exist) may be regarded (for

reasons to be given hereafter) as evidence of a former greater

extension of the Oxlip-Area. Along the southern boundary -line

of the Oxlip-Area, I know of no outlying localities for the

species, and I believe that none such exist.

I am, of course, not in a position to assert that the True Oxlip

does not occur in any other part of Britain ; but I have no

reason to suppose that it does. Its name appears, it is true, in

scores of Local Lists of Plants covering the greater part of

Britain; but I believe (as already stated) that all these records

relate to the Hybrid Oxlip (P. acauUsxveris). Tears ago, the

Rev. W. W. Newbould informed me, on the authority of Professor

W. Hillhouse, that it grew at Clapham and Marston, in Bedford-

shire; but dried specimens and information kindly supplied to

me by the latter gentleman have caused me to doubt the truth of

the statement.

It will be found that the two Districts forming the Oxlip-Are^

and the two outlying localities extend into seven of Watson's

Botanical "Counties'' (Nos. 19, 20, 25, 26, 27, 29, and 31).

instead of the six in which the plant is said to occur in the last

edition of the ' London Catalogue/ wherein Bedfordshire (whicH

I have excluded) is admitted.

What the

Distribution in Britain of Primula elatior and cause the Area

occupied bj it to be so comparatively limited and so very sLarpIj

defined and to assume such a remarkable configuration? An

examination of any map will go some way towards providing
»"

answer. It will be seen, in the first place, that the Area
'

question is, comparatively speaking, an elevated one—in
'

a " height of land " or watershed from which rivers run down

in all directions. It is, though limited in extent, as near an

an

in

fact
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approach to an elevated plateau as tbe Eastern Counties can boast.

It will be obserYed, in the second place, that the Area covers

onlj the upper portions of tbe valleys of tbe rivers which run

out of it. The valleys of the Stort, Chelmer, Pant, Brett,

Kennett, and Bourne all, as they leave tbe Oxlip-Area, produce

more or less slight indentations iu its margin ; those of the

Colne, the Stour, and the Lark produce remarkal»ly sharp and

deep indentations ; while that of tbe Cam actually cuts the Area

iuto two portions—the Eastern and Western Districts already

mentioned. The latter is the only river that runs actually

through the Oxlip-Area. These river-valleys are, evidently, to a

larg^e extent responsible for tbe extreme sinuosity of the outline

of the Oxlip-Area. If tbe boundaries of the Oxlip-Area be laid

down on an Ordnance Map, a third fact becomes apparent

namely, that those boundaries scarcely anywhere descend below

tHe 200-feet contour-line, thereby, of course, avoiding all but the

^Pper portions of the river-valleys, as already mentioned. The

bulk of the Oxlip-Area appears to lie at an elevation of from 200

to 400 feet, with a mean elevation of about 300 feet, tbe highest

point within it (that about Satfrou Walden and West Wrattiug)

reaching the higher figure in several places. It can hardly be

supposed that so small an elevation as 200 feet can alone

influence in any way the distribution of Frimula elatior or any

other plant. Probably, therefore, there exists some co-related

fact which governs tbe distribution of Primula elatior ; and this

'PPears to be the case.
If the boundaries of the Oxlip-Area be laid down with care

upon the Drift maps (Ordnance) of the Geological Survey, it

^'1 be seen that the Oxlip is most rigidly confined to the

*°Jof the other formations and deposits which abut upon

er Clay, nowhere extending off it on to tbe Chalk, the

,

*^t, the Greensand, the Eiver and Glacial Gravels, or on to

the

da
^^'^]^^ ^^^*' ^^cept where these extend into the Boulder-

ay area in very narrow strips or occur within it in patclies of

_

feinely small extent. Nevertheless, the Oxlip does not even

am f"^^^^^^
occupy the whole of the extensive Boulder-clay

Oir A

^^^^^'^ England ; nor even does the boundary of the

area
^^J^here coincide with that of the Boulder-clay

line'T^^^
^o"g tlie north-western border, where the boundary-

°oth coincides almost exactly with that of the Chalk.

p2
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In all other directions, the Eoulder-clay area extends far beyond

the Oxlip-Area—southward, south-eastward, eastward, north-

eastward, and northward. On examination, it will be found that

the portion of the Boulder-clay area which is covered by the

Oxlip-Area is not only the most elevated portion but is also the

most solid portion, being less broken up than any other by

the narrow strips of gravel and loam which line the bottoms of

the river-valleys. Very probably, at some past time, the Oxlip

occupied the greater part, or the whole, of the extensive Boulder-

clay area of Eastern England ; and I shall hereafter give a

reason which I think goes some way to account for the sub-

sequent contraction of its Area.

It should be mentioned that both the outlying localities

already mentioned (at Dickleburgh and Livermere) are situated

on Boulder Clay.

All the places named are shown on the accompanying map.

\I. Abundance of the Oxlip within its Area.

Every one has, in spring-time, seen the woods (especially

those recently cut down) literally '' carpeted" with Primroses.

"Within the region I have defined and have designated the *'Oxhp-

Area,'' the True Oxlip grows, in all ancient woods, in at least

equal (if not, as I am inclined to think, in still greater) abundance.

In many parts of some of the woods within the Area, the pbn'^

could hardly grow more closely packed together than they do;

whilst, during the period of flowering (which may be defined as

from the last week in March to tlie end of April, varying some-

what according to the season), their flowers make the ground

appear yellow when seen from a short distance. It is true that

the relative abundance of the plant in different woods within the

Oxlip-Area varies greatly ; but it may be said, nevertheless, that,

in England at any rate, it is a striking and characteristic feature

of the plant that it grows habitually in immense abuudance

wherever it is found.

The Oxlip, in short, occupies the area in which it grows

completely as the Primrose does the whole of the surrounding

as

region and, indeed, the whole of England. I am not sure whether

there is any other undoubtedly-indigenous British plant which

grows in such enormous abundance over an area so linaited an

so sharply defined.
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The abundance of the Oxlip in any particular wood varies

greatly, it is true, according to circumstances. In a wood which

is fully grown-up, the plant neither grows nor flowers, as a rule,

in any special abundance*. When a w^ood is cut down, how-

ever—as all woods are everj ten or fifteen years—an extra-

ordinary change takes place. The sudden access of light and

heat stimulates every plant to grow and to flower to the utmost

of its power. The plants become larger and the umbels finer

and more numerous. Simultaneously, various aberrations or

monstrosities (to be referred to hereafter) appear. The full

effect of this "stimulation" (as I call it) is, I think, observable

in the second spring after a w^ood has been cut down. At sucli

a time, a wood within the Oxlip-Area presents very striking and

beautiful sight, the ground appearing yellow all round. On one

occasion, by counting the number of plants growiug on a typical

space measuring four yards square and the number of umbels

those plants bore, I was able to estimate that each acre bore

about 70,000 plants having between them 220,000 umbels—an
estimate I have reason to believe was very much below the mark.

After the second or third year, tlie efl'ect of stimulation passes

off, leaving the plants in a weak and exhausted condition.

Gradually the increase of grass and weeds smothers and hides

tbe Oxlip plants ; but, as time goes on, the former are, in their

*ttrn, smothered by the growth of the wood itself, and then the

abundance of the Oxlip again becomes apparent, though com-

paratively few flowers are, as a rule, produced until the time for

cutting down of the wood again comes round. A similar effect

J8
produced upon the Primrose by the cutting down of the woods

^ ^^'tith it grows ; but the effect is not, I think, so remarkable
asm the case of the Oxlip.

It la natural that a plant so abundant and well known locally

as the Oxlip should have, within the area occupied by it, various

l^al names. The name "Oxlip'' (though used by Eayt. as

for ^.'f^^^^^^^^^^^^^y observed marked departures from this general rule,

^ * I am unable to account. For instance, I observed the Oxlip both

in two
Bri7

^""^ ^^'^^'•ng in immense abundance in a wood fully grown-up at

fuUv
^''""'^"'Ige^iiire, on April 19lh, 1897, and a few days later " '""^

y-grown woods between Barrow and Denham, Suffolk,
tatalogua Plantarum circa Cantabrigiam nascentium ' (Cambr., 1660),
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already stated, in the form of " Great Cowslips or Oxlips" over

two hundred years ago) appears to he a botanist's name and is

used little, if at all, by the country people. In the Essex portion

of its Area, the Oxlip is generally known as the '' Cowslip '' or the

" Paigle "— both of which names are, both locally and elsewhere,

commonly applied to the Cowslip (P. veris). In Suffolk (so far

as my experience goes), these names are restricted to the Cows-

lip, and the Oxlip is known as the '' Five-fingers." In Cam-

bridgeshire, so far as I know, it has no local name.

VII. Absence of the JBrimrosefrom the Oxlif-Avea,

Perhaps no fact in connection with the distribution of Primula

elatior in Britain is more remarkable than the extreme sharpness

of the boundary-line of the area occupied by the plant. Were

the entire country still covered by aboriginal woodland, it would,

I believe, be possible everywhere to define, to a couple of

hundred yards or less, the line dividing the Oxlip-Country from

the surrounding Primrose-Country. Both species everywhere

grow abundantly (except at one spot, to be mentioned hereafter)

right up to their common dividing-line, which may often be

crossed with surprising suddenness. At many places round the

border of the Oxlip-Area, one may pass from a wood in which only

or mainly) Primroses grow to another quite close in which only

(or mainly) Oxlips are found; while, in not a few places,

boundary-line may be seen obviously to run through even a

comparatively-small wood (as, for instance, Parson's Grove, near

I^avenham, and Hardwick Wood, Cambridge), Oxlips only being

found at one end and Primroses at the other. Everywhere along

the

ndar}
» . •

be observed more or less distinctly, except along that portion

•Waterl

the Oxlip-margin abuts upon an elevated, open, chalk district

unsuited to the needs of either species. Notwithstanding the

immense abundance of the Primrose all round the Oxlip-Area, I

Lave never detected a single plant growing within that Area,

except on or close to the margin. Nor have I ever seen a single

plant of the Oxlip growing outside the boundary-lines I ba^^

laid down, except at the two spots already described (see p. 187)-
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Till. Hyhridization of the Primrose and the Ooclip along their

dividing line.

The extreme facility with which the Oxlip and Primrose enter

into hybrid unions one with the other is highly remarkable.

Naturally, as the two species come in contact only along their

mutual dividing-line, it is only there that they hybridize; but all

along that line the two species produce hybrids in very great

abundance.

The readiness with which the two species hybridize is so great

that, at places along the boundary-Jine, it is no uncommon thing

to find a greater number of plants of hybrid origin than of pure-

bred plants belonging to both the parent species put together.

Usually, however, it will be found that one species occupies

chiefly one portion of a wood, while the other species occupies

another portion, and hybrid plants in greater or lesser abundance

occupy a more or less intermediate position. Such is very

markedly the case in Parson's Grrove, a small wood already

alluded to, near Lavenham, in Suffolk ; but the same state of

things is observable to an equal extent in so many other woods

•long the boundary-line that it is needless to particularize.

I hat the plants in queslion are really hybrids admits, I think,

of no reasonable doubt. They have not, it is true, beeu con-

clusively proved to be so by means of actual experiment ; but

there exists, nevertheless, a good deal of circumstantial evidence

of much the same nature (though less definite and conclusive) as

that which has been proved reliable in the case of experimentally-

^8 as follows

:

Pri

(«) That they are always more or less intermediate in form

between the two reputed parents

;

(*) That they occur everywhere along the common boundary-

line at which the tv\o reputed parents meet; and

(0 That they never occur (so far as my observation goes)

either in the interior of the Oxlip-Area or away from it

in the Primrose-Country.

Next to the great abundance of these hybrids, nothing i

connection with them is more remarkable than tbe uniformity uf

Character which they present. In spite of the fact that one of
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the parents (the Primrose) habitually bears single flowers, and

lotwithstanding that, when that species enters into a hybrid

union with another umbellate species (the Cowslip), the hybrids

which result therefrom pres^ent almost every variation between

the two, the hybrids which result from a union between the

Primrose and the Oxlipare remarkably uniform in character, being

almost invariahly umbellate. Hybrid plants bearing single flowera

are occasionally found, but they are uncommon and exceptional.

This is certainly somewhat remarkable. It may, perhaps, be

taken as evidence that the parent which bears umbellate flowera

(the Oxlip) is the prepotent (and, therefore, probably the

female) parent ; but, on this point, it is very difficult to obtain

any tangible evidence, as both plants grow habitually in very

similar situations. This conclusion, however, does not accord

with the conclusion already arrived at to the effect that, in the case

of hybrids between the Primrose and Cowslip, the former is

probably the prepotent and female parent.

In some other respects, the hybrids of the Primrose with

the Oxlip differ from those with the Cowslip. All the hybrids

are, of course, more or less intermediate in form between their

respective parents ; but, in the former case, the hybrids are

fairly constant in character, while in the latter they are very

variable. Again, they differ much in their abundance relatively

to that of their parents. While hybrids between the Primrose

and the Cowslip are, considering the circumstances, compara-

tively scarce, hybrids between the Primrose and the Oxlip are

very abundant. The latter may be due not so much to any

exceptional readiness on the part of the Primrose and the Oxlip

to enter into hybrid unions, as to the fact that the flowering-

times of these two species are much more nearly synchronous

than is the case with those of the Primrose and the Cowslip.

The Primrose habitually commences to flower before the Oxhp,

but the latter flowers before the Primrose has passed its best. The

flowering-time of the OxHp, in fact, is approximately intermediate

between those of the Primrose and the Cowslip.

Although, as already said, the character of this Hybrid is

fairly constant, one may detect two prevalent type-forms. One,

the commoner, though umbellate, has the umbel irregular and

straggling, without the elegaut droop and regular arrangement

of the usual Oxlip umbels, while the individual flowers are of »
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pale colour and are generally more like those of the Primrose

tban those of the Oxlip. The other, and far less common,

form much more closely approaches the pure Oxlip, having often

the characteristic shape of the umbel, while the individual

flowers are mainly of the Oxlip character, but much larger than

usual, sometimes even approaching those of the Primrose in size.

Kerner has called attention * to the occurrence of this hybrid

(which he calls Primula digenea) on the Continent, where, it

seems, it is not rare. He says :
—" I have specimens from

Montreui (Vaud) ; from Le Mont, near Lausanne, in Switzer-

land
; from Thauer, near Hall, in the Tyrol ; from Fusse des

Kesselberges, near Lake Kochel, in the Bavarian Alps; from

G-ammmg, in the Erlafthale ; and from Purkersdorf, in the Forest

of Vienna, in Lower Austria." Many other Continental writers

allude to the occurrence of this hybrid. The P. intricata and
P- Thomasinii of Grenier & Godron f are, I believe, both synonyms
for it, instead of for P. acaulis x veris, w hich I believe to be their

P. variabilis. The first writer to call attention to the occurrence

of this hybrid in Britain was the late G. S. Gibson, of SafEron

Walden
J.

The occurrence of an abundance of hybrids between the Prim-
rose and the Oxlip may, I think, be found to throw some light

on the strangely-restricted distribution of the latter in Britain.

The Oilip is, almost certainly, not extending its boundaries in

this country. It seldom, if ever, extends to new plantations,

even m the heart of its Area. I may cite the case of an oak-

Plantatiou in Sufiblk, sixty-nine years old, to which the plant

nasnot extended, though it is abundant in woods within a mile
in almost (if not quite) every direction §. There can, of course,

hardly be a doubt that the Oxlip -Area has, in the past, been
jargely restricted, artificially, by the removal of woodland ; but

ere appears reason to think that it has been, and is still being,

• Oesterr. bot. Zeitsch. 1875, p. 79.

;

'™ ^^ Prance,' Tol. ii. (18o0), p. 449.

I
^^y^H<' vol. i. (1844), p. \)m.

Pi Lu^^
^° Windsor Wood, Little Saxhain, the acorns for which were

J^^ted (aa an inscribed stone in the wood records) in 1828 and 1829. Many

the sl*^'
'"^ ^^^ Eastern Counties were planted or replanted about this time,

f^Z °^ ^'^^^^ °^^ *^"^^'' ^"i^^ble for shipbuilding having become greatly

Ion p °*'"S *° the heavy demand for such timber for the navy during the
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also decreased by natural means. Eay, in 1660, recorded it*

as growing "in Kingston and Madingley AVoods, abundantly, and

elsewhere [near Cambridge]." Though still abundaut in the

fircit-named wood, I can testify that it does not now occur in the

latter, in which the Primrose grows.

The Primrose, unlike the Oxlip, is certainly an aggressive and

extending species. It readily extends to new plantations, hedge-

rows, and railway embankments, as may be seen everywhere.

May it not be, therefore, that the modest and retiring Oxlip

is, in this country at least, being gradually hybridized out of

existence by the more aggressive Primrose—that the Oxlip once

extended over the whole of the extensive Boulder-clay district of

Eastern England, but that its area has been, and is being,

gradually reduced by the Primrose advancing on all sides and

even, to some extent, gaining access into its interior by means

of the river-valleys—and that the half-vanquished Oxlip is noff

making a last, but obstinate, stand, entrenched (as it were) upoa

two of tlie highest, mot^t impregnable, and most inaccessible

portions of its once-extensive territory, its forces having been

cut in two by the onslaught of the potent Primrose, while two

small companies are also able still to hold their own, thougli

separated from the main body ? This seems at least probable in

view of what I have stated.

I have sometimes been interested in observing the distance

over which the hybridizing influence of one plant or the other

may extend. The conclusion I have arrived at is that the two

species are capable of producing hybrids one with the other when

growing at a distance of from lialf-a-mile to a mile apart. I

may cite the case of Borley Wood, a very large wood in Cam-

bridgeshire, in which Primroses are very abundant. Among

them I found a fair number of plants which were obviously

hybrids with the Oxlip ; but, though I made a long search, I

could see no trace of any pure Oxlip plauts, though there may

have been such. On entering Balsham Wood, another large

wood lying from half to three-quarters of a mile further north,

I found an abundance of Oxlips, together with a fair number
of

Primroses and hybrids between the two. Again, in a wood a

Stanstead, in Sufl^'olk, I found an obvious hybrid growing among

Primroses when I had reason to believe that there were no Oihp*

' CataloguB Plantarum circa Cantabrigiam nascentium '
(Oambr., 1^^^'

p. 71.
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growing nearer ttan Boxted, at least a mile away. I thiuk,

therefore, we are entitled to assume that, in these and similar cases

which I have observed, the hybridizing influence has extended

from one wood to the other. At not a few places around the

boundary -line, I have discovered hybrid plants where one or

other of the parent plants appeared at first to he absent ; bur,

in all cases, further search or enquiry established the fact that

plants belonging to the apparently-absent species grew within

half a mile or so. No one has yet been able satisfactorily to

show what species of insect or insects mainly fertilize either

the Primrose or the Oxlip. I have elsewhere* discussed this

question to a slight extent. The Primrose can hardly be ferti-

lized mainly by bees, as it flowers at a very early period of the

year when there are few bees abroad. Still it is certain that bees

do visit both the Primrose and the Oxlip (especially the latter,

as its flowering-time is later) ; and it is not difiicult to believe

that bees might easily transport the pollen of either species a

tnile or even further.

IX. The Cowslip abundant throughout the Oxlip-Area.

As previonsly said, the Cowslip flourishes in normal abundance

throughout and around the whole of the Area occupied by the

Oxlip.

X. Hybrids between the Oxlip and the Cowslip very rare.

As the Oxlip and the Cowslip come in contact at all points

throughout the Oxlip-Area, one might (judging from the behaviour

^acb when in contact with the Primrose) not unnaturally ex-
pect them to hybridize freely ; but this they are known not to do.

uch hybrids are, in fact, very rare. Only on three occasions

J^'/ng
the last eighteen years have I found plants which 1

Sieved to be hybrids between the Oxlip and the Cowslip
once m Madgbob's Wood, near Saffron Walden, on April 23rd,

^
»3; once on a hedge-bank near Wethersfield, Er^sex, on May

I
'.^^^3; and lastly in Long Wood, Horningsheath, Suffolk, on

^
P^l 25th, 1897. Mr. Thomas Bentall, an Essex botanist, has

and tr'^P
-^^^^ although he knew the hybrid between the Oxlip

con A
.

^®^' ^® ^ad never met with the form now under
sitleration

; nor, I believe, has anyone else than myself seen

! ^^'- E^s«^ I^ield Club, yol. iii. (1884) pp. 195-198 & 206-207.
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or recorded it in this country. In connection with this rare

union, it may be borne in mind that not only are the flowering-

times of the two parent species not synchronous (the Oxlip

flowers being nearly over before those of the Cowslip are fully

blown), but the two plants have very different habitats (the one

being essentially a plant of the woodlands, the other of the open

meadows).

It seems as if the Oxlip was able to withstand almost com-

pletely the seductive hybridizing influence of the Cowslip, to

whose presence it is everywhere accustomed, but was unable

to withstand the blandishments of the Primrose, to whose presence

it is only locally accustomed.

Although (as in the case of the reputed hybrids between the

Primrose and the Oxlip) I can advance no final and conclusive

proof of the hybrid origin of these plants, there appears, never-

tbeless, not the slightest reason to doubt that they are hybrids.

For

:

(a) In each case where I have found them^ both the reputed

parents have been growing in close proximity

;

(6) I have never observed similar plants in places where

either of the two reputed parents has been absent; and

(c) They are in character intermediate between the two re-

puted parents.

It must be admitted, however, that, in general, these hybrids

approach more nearly to the form of the Cowslip than to that of

the Oxlip, having the large inflated calyx, the saucer-ahaped

corolladimb, and the bright yellow colour of the Cowslip;

the size of the flower, the colour of the eye- spot, and other

smaller characters unmistakably suggest the Oxlip.

Moreover, Kerner has called attention* to the existence ou the

Continent of a similar hybrid (which he calls Primula media)

between the two forms in question. His statement that, con-

sidering that the two parent species grow close together in the

greatest abundance in many Alpine valleys, the occurrence of

hybrids between them is surprisingly rare, agrees very well wU

my own observations as to the rarity of this hybrid in Britain-

Kerner names a few Continental localities in which he bas foun

it, but adds that its rarity is not confined to the valleys of the

* Oester. bot. Zeitach. vol. xv. (1875) p. 80.

but
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Alps, Several other Continental writers have also noted the

occurrence of this hybrid.

It thus appears that each of our three South-British species

of the genus Primula enters, with greater or less freedom, into

hybrid unions with each of the other two, thus producing six

differentforms—three species and tlirce hybrids. It is an ex-

traordinary fact that, around the margin of the Oxlip-Area (but,

fi

/
(the rare P. elatiorx veris) may occasionally be met with. It is

not, therefore, altogether surprising that confusion should have

arisen in the minds of botanists as to the specific distinctness

and the distribution in Britain of our British members of the

genus. I assert, however, that no careful botanist who sees

specimens in a fresh state need ever be in doubt as to which of

the six forms discussed above he may have before him—except,

perhaps, when P. acaidisXelafior and P. acaulisX veris are con-

cerned, for these two forms sometimes approach one another

somewhat closely. This cannot be said of specimens when in a

oned state, and I defy anyone to distinguish with certainty

between the various forms when in this condition ; for the distin-

guishing characters, though fairly obvious, are undeniably slight,

• and are largely obliterated in the process of drying.

XI. Variation of tlie Oxlip in Britain.

That the plant known in Britain as P. elatior is identical with
that which passes under the same name on the Continent (where

I

am familiar with it, having collected it in Switzerland) admits,

^
think, of no doubt. Yet there is one point in which the two

)
'ffer remarkably. On the Continent the plant is known

^
inhabiting mainly wet Alpine pastures. In this country,

JJ^

^^® ."^^er hand, it inliabits woods almost as exclusively.

J

^^'tamly does, in this country, sometimes grow in the open

^ ow boggy meadows beside streams ; but the quantity so

^^ng 18 infinitesimally small compared with that growing in

tC l'

^^^^^^' ^^"ot quite, all the British localities in which

g^
P ^^t grows in the open are, I believe, situated close to the

near tt! t^
^^^^P-^rea, and most of them that I have seen lie

Oxli A
"^^ ^^ *^® ^®®P indentations in the margin of the

'P-Area caused by the river-valleys, especially that of the
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Stour. I have seen none of these localities in the heart of the

Oxlip-Area—a fact for which I am unable to account.

There is another respect in which our English plant maij

differ from the Continental plant. Nearly all Continental bota-

nical works describe P. elatior as scentless (inodore). If they

are right in so doing (which I cannot help doubting) they estab-

lish a somewhat remarkable point of ditlerence ; for our English

plant has a scent as strong as, if not stronger than, those of the

Primrose and Cowslip, from both of which, though similar, it

may be readily distinguished.

The Oxiip presents, in this country, so far as I know, only one

departure from the type-form which may be classed as a variety :

thai is, a single-flowered, or acaulescent, form which appears not

uncommonly very early in the flowering season—for the most

part before the umbellate flowers have bloomed—and thefi only,

80 far as my observation goes. These flowers (though occa-

sionally marked by certain aberrant developments to be men-

tioned shortly) are, in all essential respects, absolutely true

V"-

Oxlip flowers and present no traces whatever of hybridism, while

the plants producing them nearly always produce also, later in

the season, flowers in normal umbels, Moreo\ er, a plant which I

have in cultivation has produced a full complement of seeds from

one of these single flowers. Examination nearly always sboffs

that these single flowers spring from one radical point. They may,

therefore, I think, be said to grow in what may be called " sessile

umbels"—umbels of which the peduncle has been suppressed;

and the existence of these no doubt shows a certain tendency on

the part of the plant to revert to an ancestral mode of inflores-

cence. If this form be deemed ^to be of varietal rank (which I

do not myself consider it to be), I venture to propose for it the

name var. acaulis.

The Oxlip in this country also not unfrequeutly assumes

forms which may be regarded as monstrous rather than varietal

These, moreover, are almost invariably due to "stimulation," if

not entirely so. The chief of these monstrosities or aberrations

is that " fasciated " form in which a number of peduncles and

)
In these

fasciated specimens the peduncle, though no thicker than usual,

is much broader, being more or less ribbon-like. I have fre-

quently seen, growing under the influence of stimulation, fasciated

peduncles bearing from forty or fifty up to one hundred flowers;
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while, on rarer occasions, I have seen this fasciatioa carried to

an extraordinary extent, the flower-stalk, though no thicker than

usual, being fuUj one inch in width and bearing more than 200

flowers massed together in the umbel at the top. Naturally, in

such aberrant developments as these, the characteristic shape of

tbe umbel is entirely lost, the flowers being so crowded together

tliat they have to arrange themselves as best they can, while

many never have a chance of opening. The Cowslip occasionally

produces similarly fasciated umbels.

Often (though not alw^aya) associated with the fasciated flowers

(and, like them, doubtless, due mainly to stimulation) is the form

bearing irregular umbels, which sometimes include one or more

leaves, and sometimes have several pedicels springing from the

side of the peduncle below the umbel. Yet another not un-

common aberrant form which seems to be more or less con-

nected with fusciation is that in which the flowers are syuanthic,

having a large number of calyx-teeth, many petals, twelve or

mre anthers, and a larije flattened stigma.

Other abnormal floral developments, apparently not necessarily

a result of stimulation, are (as already stated) associated with
the single-flowered variety, being seldom, if ever, observable

^nen the flowers grow in a normal umbel. The chief of these
IS that phyllodic form in which tlie calyx-teeth become developed
into small, but perfect, leaves, from a quarter of an inch to an
mch and a lialf in length. When the calyx-leaves (as we may call

them) are developed to the greatest extent indicated, the inner
floral organs generally remain small and aborted at the bottom
of the abiiornially-long calyx-tube. There are similar phyUodic
wins of the Primrose and of the common Garden Polyanthus.
Associated with this form (and therefore also with the single-
owered flowers), I have, on very rare occasions, observed " pro-

1
cated" flowers, having a corolla with anthers growing out of

t
J f^"*.'"®

°^ anotlier flower. This sport is that known to hor-
^'cu tunats as the " hose-in-hose " variety when it occurs (as it

oes not uncommonly in cultivation) in connection with the
""'^«« and the Polyanthus.

EXPLANATION

elat

pp. 184 & 185.)
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On Buds and Stipules^Parts III. & IV. By the Et. Hon.

sTr John LiJBBdtK, Bart., M.P., RR.S., D.C.L., LL.D.,

P.L.S., &c. ^^

[Eead 18th March and 17th June, 1897.]

(Plates 12-15.)

In continuation of the observations whicli the Society has done

me the honour to publish (Journ. Linn. Soc, Bot. vol. xxx.

pp. 4G3-532), I submit now some further observations on the

same subject.

The stipules, or small leaflets, which occur at the base of many

leaves serve for various purposes. The most usual is to prot^ct^

the leaves while in the bud—sometimes their own leaf, but as a

rule the younger one. In some cases, however, they themselves

perform the function of leaves, which indeed, in a few cases, tnej

entirely replace. In others they serve to hold water; in some

they develop into spines ; in some into teadrils ; in others tney

become glandular.

In the present paper many special cases are described, and

where stipules are absent, the other arrangements for bud-

protection are referred to.

Special attention is directed to the construction of the winte^

buds of our commoner shrubs and trees.

These present curious differences—even in some cases betweei

nearly allied species. In the Wayfaring Tree (Vilurnutn

Lantana) the young leaves are uncovered, but protected by a

dense covering of hairs. In V. Opulus the bud is protected by

scales, representing modified leaves. In the Ash and Thorn the

outer scales of the bud consist of expanded petioles. In
"J

Willow the outer scales consist of leaves, in the Poplars o

stipules. In the Oak and Beech each scale is a stipule ;
in

t^J

Elm and Spanish Chestnut each scale represents a pai^ •

connate stipules.

The buds of the Oak and Beech are described in detail-
In

the Beech the outer scales of the bud consist of about 11 pai"

^
stipules. The twelfth is the first pair which has a leaf. ^^
subsequent growth takes place between the leaves, but the pa

stipules scarcely elongates at

The consequence is that the seat of each winter-bud is mdica

^
by a series of rings, which remain visible for many years an

indicate each year's growth.

of the shoot between the

i..
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MaO'OLTACEJl.
I

The interesting bud of Liriodeiidroyi has been already de-

Bcribed, Mi

sbortand the leaf uprig])t.

Stipules connate^ forming a covering all over the terminal bud.

'^' Magnolia consj)icua, Linn, (figs- 1-4).—When the leaf falls in

^-

Linn

sooQ aftt^r, thu5 exposing a small silkj leaf and two stipules

which enclose the bud. In our country this leaf seems always

to perish. In M. tripetala, on the contrary, the stipules of the

upper leaf are persistent and protect the bud. The stipules of

M.ghuca are covered with fine adpresscd hairs. AVithin is a

Figs. 1, 2, 3, 4.

a—

fj

,i]

I « 'jj

^\.

I

2 3 4

Magiiolia cotispicua, slightly enlarged.

conduplicate leaf (figs. 3 and 4, 1) : in 6^;. 4 tlie back only ia seen.
Tlie stipules are about a third longer than their leaf. They are
Biore ^ooWj than the outer ones. The next pair are still woollier,

^ »ot much longer than their leaf. (Sec also Ecgel, Linnaea,

^^3, p. 227.)
\

alo^rf^'"
^^"^P"^''^ Linn.—The stipules are linear, connate

\C\
^*^^^^' ^^^ aduate to the petiole for more than half

^-loe for more than half their own length. They are twisted
^^W above th -

^^' «tern. densely covered

e free portion, adnate to the raised line all round

^. ^

tjjg
. ,

'—^'j covered \vith pale brown hairs, kneed below

TKet
^^^^'^*'"g along both edges, and caducous,

ilowly yT^^^
^""^ '^ enveloped by the stipule?, and, as it develops

^^Posed at

^^«*'«'««. no more than one pair of stipules is

liss.
JOtJBJT.-^BOTANY, TOt. XXXUl.

V
« \-r

> H-



204 SIB JOHN LUBBOCK OS

The axillary buds are protected in the deep groove at the base

of the petiole, and develop while the petiole is still erect.

The leaf develops a long petiole while still covered bj tlie

stipules, and is folded much in the same way as that o^ Maynolia

glaaca.

ClSTINEiE.

I have already given several illustrations from this order.

In Cistus vagi7iatus^ Ait, (fig. 5), the petioles are more sheathing

than in any of the species previously Boticed. The leaves are

opposite, ovate, acuminate, 3-nerved in the lower half, petiolate,

thinly villous hut densely glandular-pubescent and viscid onbotb

surfaces, as are the stems
;
petioles terete, ridged and furrowed,

sheathing at the base; sheaths connate, fonnmg a cylinder

enclosing the stem, 1-1*8 cm. long.

Fig. h.

Cistus vaginatus, nat. size.

axis: L norfinn t.T To«r. r.7. „t,^ 4-1, r J 1

bases of the petioles ; ah, ah, axillary buds.

The terminal bud consists of several successive pairs of leave^''

each pair protecting all the younger ones.
The oldest two leaves before expansion are rolled round one

another, and have one edge of each inside one of the other of the

pair. They attain a length of 4-5 cm., more or less according w

their vigour, and about this stage leave the back of the next

younger pair uncovered about the middle of the same, the sheath

protecting the base. The leading bud is, therefore, well pp»-

tected till the leaves attain a considerable size. The gum of tb«

glandular hairs and the silky covering of the young leaves, as well
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aB tlie interior of the sheath, seem mteivded as a protectioii as

much against drouf^ht and heat as against cold.

The lateral buds are similar, and entirely covered by the

sheaths till they attain a large size.

Tremandre^.

PlatytTieca gaUioides^ Steetz, is curiously like a Galium, The

leaves are verticilhite in decussating whorls of 8-11, linear, or

acicular, revoluteat the margin, sessile, tliinly pubescent, slightly

scabrid, articulate, persistent.

The terminal bud consists of numerous whorls of leaves

graduated in size. The two outer have openings between them,

hut the third Avhorl is conical and close, the leaves fitting to one

another pretty closely. There is, however, a subulate tuft of

hairs between everv two leaves.

Axillary buds few to each node, generally only one or two or

none; when there are two, one is a flower-, the other a leaf-bud.

They arise and partly elongate while still within the leaves,

forming the terminal bud. The bases of the leaves are erect

or ascending even after the lamina is horizontal, and they,

together with the interpetiolar tufts of hairs, lend additional

protection. The first whorl generally or often consists of eight

leaves, and the first internode and the leaves themselves attain

considerable length before expansion.

DiPTEROCARPEJi:.

Shorea rohusta, Gaertn.—The stipules are linear-oblong in bud,

'engthening with the growth of the bud, and becoming linear,

lalcate, concave over the bud, enclosing their own leaf; the

greater

ridge
externally

*'«j short stellate hairs,' caducous.
letermuial bud consists of small eonduplicate leaves completely

covered by one or two pairs of stipules ; the latter are inserted
^^ ne stem and partly on the base of the petiole, so that they
'^^eriap their ovvn Ip.f

^
ere are three buds, superposed. The middle one is the first

the !h^'"^'
^^^ '^^ already well advanced while still protected by

redu^'^^^^
of tbe terminal bud. A few of the lower leaves are

impTrf
*^ ^^^'^ stipules, or, if the leaf is present, it is small,

ect and caducous. Two pairs of stipules are necessary to

q2
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completely protect it. Later on a small bud arises above, but

close to the base o£ the middle one, and another below the latter

arises contemporaneously with the uppermost. Both the small

buds seem to elongate during the following spring.

Malvace^.

Pachira aquatica^ Aubl.—Leaves alternate, petiolate, stipulate,

digitate, with 7-11 oblanceolate, entire, glabrous leaflets arranged

in a complete circle round the apex of the petiole ;
petiole terete,

suddenly much thickened at the base.

Stipules ovate, acuminate, inserted upon the axis and paiily

lying in front of the petiole of tlieir own leaf, erect, membranous

at the edges, convolute in bud, caducous on the axillary, persistent

on the resting terminal buds, but falling away on their expansion.

Terminal bud narrowly conical, sharply pointed, and covered by

the convolute stipules. The leaves themselves are in the form of

a narrow cone, pointed and somewhat compressed or flattened on

one side* The leaflets are erect and conduplicate, with their

edges in the centre of the cone, but as they unfold they become

reflexed, umbrella-fashion, and gradually increase in size.

Axillary buds represented by a slightly elevated cushion with a

darker spot in the centre; but they rarely, if ever, develop upon

young plants: hence perhaps the stipules are caducous, being

uiinecessury, as is the case with Sterculia fcetida.

StEECULIACE2E.

Sterculia foetida, Linn.—Leaves alternate, petiolate, stipulate,

digitate, glandular pubescent, but more particularly on the

nerves, persistent; leaflets 7-11, oblong-lanceolate, narrowed to

the base, sessile, arranged in a complete circle round the thickened

apex of the petiole, with which they are articulated, but sessile.

Petiole long, terete, greatly thickened at the base, where it w

^=llghtly th'ckencd on the upper surface.

The persisting leaves are arranged in a dense tuft at the apei

of the stem.

Stipules ovate- subulate, suddenly acuminate, inserted on the

stem close to the thickened base of the petiole, caducous on the

axillary, persistent on the terminal buds, but falling away on

their expansion.

Terminal bud large, consisting of a dense, conical, imbncated

mass of leaves and stipules ; the latter equal the leaves in leng
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at this stage, and are practically fully developed. The whole

lamina of the leaf is folded up in a small compact mass lying in

front of the apex of the petiole, which at this stage constitutes

the greater portion of the leaf. The relatively large stipules

afford a considerable amount of protection, leaving only their

petioles exposed, but the younger members of the latter are

protected by the older.

Axillary buds seldom develoj)ed. A plant many years old, and

about 1 m. 52 cm. high, had only one terminal and no lateral

huds. This would doubtless account for the stipules being

caducous all along the stem and also at the expansion of the

terminal bud, there being nothing requiring protection after

that stage of development.

Heritiera maerophijlla. Wall.—Leaves alternate, large, very

ttiuch crowded (as a rule) near the extremity of the shoots, petio-

late, stipulate, and ovate-oblong or oblong, coriaceous, persistent,

shining and thinly scaly on the upper surface and silvery beneath

owing to a dense covering of peltate, circular scales which are

dentate at the margin; petioles biconvex, thickened at the apex

and base, articulate with the stem, densely covered with pale and
deep brown scales.

Stipules l-2-:3-5 cm. long, subulate, much acuminate, ovate at

^»e base, deeply concave on the inner face, densely scaly and
^•aducous, excepting those covering the resting-bud, which are

J>tten more persistent than the leaves themselves. They also

»>^eome hard and rigid.

Termuiul bud covered by two pairs of stipules belonging to

^ laat two developed leaves, which are generally smaller than

!^^ ^^'^J^Ji lose thcT stipules in summer. Inside the two
pairy mentioned are other stipules, which are longer than the

^^es to which thc7 belong while still in bud.
^he axillary buds nestle between the thickened base of the

r! ^'^^ *^^ axis. Their scales are densely lepidote, like other

P^» of the plant. Comparatively few of them elongate into

Hiz f

^^ ^^^ extreme shortness of the internodes and the great

peri^
*^^ ^^^^'^8 afford no space for their development. During

»h^ t\^^
^^^^glit, or owing to other circumstances, the tree

bud.^^

^^^^^ ^^ ^^^ ^^^"^^^^ ^^Tid at such times dormant axillary

t,3^'^^^^^'^^^^i^^^ged to develop, so that the tree slowly becomes

the branches are thick, rigid, and of slow growth, producing
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only a tuft of leaves annually or sometimes only at longer

periods.

The stipules that persist and cover the resting terminal

bud seem to dry up, partially at least, for they are more persistent

than the leaves to which they belong. As a conseLjuence^a series

of stipules may often be found encircling the axis below the

current crop or series of leaves, and these are dry, rigid, and

gradually crumple or fall away in pieces till the old shoots

become perfectly naked. The axillary buds long remain of a

small size, and the scales covering them become hardened;

hence, perhaps, the stipules in that case can be dispensed with.

(T the

Pterospermvm acenfolium, Willd.—Leaves alternate, petiolate,

stipulate, peltate, slightly and irregularly dentate, about 10-

uen-ed, covered on both surfaces with stellate tomentum ;
petioles

terete, gradually thickened to the base, densely stellate-tomeutose.

Stipules unequally bipartite, inserted upon the stem close to

the edges of the petiole, with subulate segments covered with a

brown stellate tomentum, caducous, except those subteiidi:

iinexpanded leaves of the terminal bud.

Terminal bud in the growing stage pushed on one side by the

thickened base of the youngest unfolding leaf, and appeannif

lateral. It consists of a mass of young leaves and stipules, open

at the top owing to the peculiar vernation of the leaves, which

are strongly involute at the margins, with short petioles, 'ite

outer ones are directed outwards between the stipules, so that the

latter dio not aftbrd them any protection. They are, however,

covered with a denser and darker brown stellate tomentum than

the older leaves, and which affords them ample protection.
The

htipules are longer than the younger leaves and cover them.

Axillary buds small, nestling in the axils of the stout petiole*

and, like the terminal one, densely tomentose. They are seldom

eloped

Ilermannia alnifolia, Linn—Leaves alternate, distichous,
petio-

late, stipulate, suborbicular, dentate, alternately nerved, phcat«.

rugose, densely downy on both surfaces
;
petiole biconvex, no

dilated at the base, about 1-25-1-5 mm. long, downy- .

Stipules foliaceous, inserted upon the stem close to the edge o

the petiole, triangular at the base, with a distinct midrib, revolu

at the margin and drawn out into a long subulate poiut, do«ny,

})er8i8teut.
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Terminal bud, in the growing stage, large, consisting of

nnmerous leaves arranged m a distichous manner, plicate along

the veins and infolded at the sides, so that the two leaves cover

all the younger members. The stipules are small at this stage,

and only cover a small portion between two leaves.

Axillary buds arising at an early stage of growth and close to

the growing axis. The first leaves are foliaceous, though small,

and are protected not only by the stipules and the short petioles

but also by the lamina of the leaf. They soon reach their full

development. The stipules are of more service here than in the

case of the terminal bud. This probably is the reason why the

stipules are foliaceous and persistent around the axillary buds,

whereas they are caducous in the case of Sterculia fcetida,

Fachira a^uatica, Pterospermu?n acerifolium, and Heritiera

macrophylla.

TlIilACEiE.

Winter-bud of Tilia vulgaris, Hayne. (PI. 12. figs. 1-3.)

The pseudo-terminal (PI. 12. fig. 1) and lateral buds are very

Bimilar. They are generally lop-sided or tumid on one side

owing to the thickening of the small outer scale, particularly along

the midrib. The true apex of the shoot becomes disarticulated

and falls off.

The scales of the winter-bud aie arranged on alternate sides of

t^e bud, the leaves being alternate and distichous. The outer scale

overlaps the second at the base, but is little more than half its size,

though
I the length of the bud. The first two are coriaceous,

glabrous, and not accompanied by a leaf, though serially con-

tinuous with those of the previous season ; they are also obtusely
and sliirhtlv n«^;r,o+^

The

ghtly carinate.

next two are very much larger, more nearly equal in

8ize, roundly cordate, showing an inclination to become petiolate

•^l^'ng
to their being much wider than their insertion. They are

gabrous, as long as the bud, rolled round three-tourths of it, the
outer one covering the same extent of the inner, which is more

Membranous except at the tip. They are accompanied by a
small

The

and

' conduplicate, silky leaf.

next pair are broadly elliptic, unequal, membranous,

.
'J^ore or less silky on both surfaces. The larger scale or

^
P"le IS always the outer of the pair. The second leaf is

^^
larger than the first, densely silky, with unequal halves,

' ^"ower one being always uppermost. The edges of the
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leaf are always directed under the larger stipule ; and it will be

noted that the direction of the leaf and the larger of each pair of

stipules are altered in each succeeding set. This is due to the

alternate and distichous arrangement of the leaves*

The fourth pair are oblong-elliptic, covering three-fourths of

the hud as in succeeding cases, and more silky than the previous

pair on the outer face, but otherwise similar. The leaf is as long

as the next younger pair of stipules, and lying in a convex

ipanner over them.

. The fifth pair are oblong, and the outer stipule covers less

than half of its fellow. The sixth pair are more unequal and

very much smaller. The seventh pair are oblong-lanceolate

and very small, while the eighth pair are still smaller and very

membranous.

The next younger leaf in each case lies beneath its own stipules,

and in that position corresponds to the opening left uncovered

by the previous and older pair. None of the pairs of stipules

completely surrounds the bud.

"When the buds begin to open the leaves turn down, ai.d

afterwards rise up again.

The young shqots and outer stipules are often a rich dark

crimson, the next few pairs often a bright pink, greenish at the

base; the following ones pale green.

MALPIGHIACEiE.

. GaJphimia Humloldtiana, Bartl.—The stipules are connate

nor a sTinllr^w nli^a^lv fiffimr fiin aTOUIldform

adnate

from one another and from the petiole ; the free portions are

small, ovate, concave on the inner face and imbricate.

Terminal bud consisting of decussating pairs of leaves, face to

face. The expanding pair of leaves are concave, erect over the

bud, but slightly apart. Their two pairs of stiimles completely

cover all the rest and lie in close contact, or are even slightly

imbricate.

' Axillary buds covered by long woolly hairs, and also bj the

imbricate stipules of the fully expanded leaves.

Zygophtlle^.

Stipules intrapetiolar, connate.

. Ouaiacum officinale, Linn. (figs. 6 & 7.)—Stem very hard, o

Blow g"rov;th, and forking or branching dichotomously. I^»^**
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opposite, in two ranks, not decussate, equally pinnate, with two

paira of elliptic, coriaceous, glabrous leaflets thickened at their

insertion; during winter most of them fall away with exception

of the terminal pair, w^hich are persistent, and very few pairs

are produced on each year's growth.

Petiole semiterete, somewhat dilated and thickened at the base,

distinctly grooved above, articulate with the stem.

Stipules iutrapetiolar, connate into a rounded piece on each

side of the stem on which they are inserted, covering the space

Figs. 6 & 7.

6- Terminal shoot, nat. size.

Guaiaxrum officinale.

n, node; st', connate stipules; st", connate

^
stipules corering the terminal bud.

' '^*™»nal shoot with lamina of leaves removed, X 2. sf, si", stipules as in 6 ;

6. lateral bud.

l)etween the petioles but quite free from them, persistent even
after the leaves have fallen, and only gradually getting broken
away from ttie top downwards. In the ' Genera Plantarum

'

^y are stated to be caducous, but this hardly appears to be

correct.

Terminal btid completely enclosed by tlie stipules, which

^sembie two valves, as in many of the llubiacefe. The terminal

•nter-bud apparently seldom develops.

nni
^^^"^ "^"^^^^ ^^''^"g ^^"^ ^^^ ^^'^^ °^ *^® ^^^* developed

C T^'^^^^"^^ P^^^ of leaves, and in the resting stage are covered

dich f

'*'^^^^'* ^^ ^^^ ^^^^- This would account for the apparent

otomous branching of the stem. Those buds occurring lower
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down the branches from whence the leaves have fallen are very

small or inconspicuous.

Stipules small, subulate, spiny.

Forlieria Jiygrometrica, Ruiz et Pav.—Leaves opposite and di-

stichous, not decussate, abruptly pinnate, petiolate, stipulate, silky

or pubescent all over, except on the upper lace of the leaflets;

sensitive and persistent; leaflets linear-oblong, alternate, closiug

up and imbricate face to face when irritated or when circum-

stances are unfavourable. Petiole short, subterete, with a slender

groove on the upper side, scarcely dilated at the base, recurv-

ing near the base when irritated.

Stipules in rather widely separated pairs between every two

leaves, small, subulate, pale brown, hairy, spiny, erect, persistent.

Terminal bud covered by the two erect and connivent pairs

of stipules belonging to each succeeding pair of leaves. The

older pair of leaves push out from between the stipules, and

gradually attain a considerable size before their leaflets unfold;

they are densely hairy at this stage, and receive considerable

protection thereby. Axillary buds developing tardily, and pro-

tected by the stipules of the leaves to which they belong, and

later on by pale brown, hairy, membranous scales which appear

to be stipules belonging to imperfect, and some to perfect, leaves

on the axillary axis.

In my previous papers 1 described the stipules (Journ. Linn.

Soc. (Bot.) XXX. p. 47o) of certain species of Oxalis. Others

are exstipulate* In 0. crenulata, for instance, the leaflets are

narrowed to the base and sessile upon a short sheath, and downy

on the under surface.

Sheath triangular, open, semiamplexicaul, ciliate, erect, and

adpressed to the axis, downy.
Terminal bud partly or wholly protected (according to its

stage of growth) by the erect sheaths of the two most recently

developed leaves. The leaflets are condupllcate and erect in bud,

thus exposing the downy under surface only till they expand.

Axillary buds are not often elongated, but they are ia all

cases completely covered by the adpressed sheaths of the leaves

till they attain some size. Sometimes one or two of the priujarf

leaves are reduced to linear or subulate organs, and when con-

tined to tlie base of the axillary shoots bear a
superficial

resemblance to stipules.
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Olkackje.

''''Ash (Fraxmus excelsior, Linn.).—The buds of the Ash are

olive-green, so dark as to be almost black. The stems are much

paler. The lateral buds are almost completely covered bj the

two outer scales. The scales of the terminal bud are ofteu

inure or less bent. The scales are leaf-stalks, and generally

show more or less rudimentary leaflets at the tip. The outer

scales are thick and rather furry on the inner side. The second

pair are furry on the outer side, and especially on the edges.

The third pair still more so.

Figs. 8. 9, 10.

Ash buds, nat. size.

The outer scales are not dead, like those of so many trees, but
jncrease more or less in size. The dark colour is due to a

^yt^rof black, more or less angular bodies, which are flattened
/i'8, containing a dark resinous secretion, and do not increase

'° ^]^^ ^^ number. As the scale grows they are therefore
carried further and further apart, and occupying a smaller

light

e portion of the surface, the general colour becomes
er and greener. ./•

^«cuiug n,

SAPINDACEiE.

The bud is

The outer ones are dark brown andJ^^"'^
-^^TPocasfanum, Linn. (Horse Chestnut),

short- ^i
^ ^^ ^^ scales. The outer ones are darii uiu..^ «

—

cedin'
^^^ serially continuous with the leaves of the pre-

>-oft^ ^^f^-
^^ose following become gradually longer and paler

frin
^°,P^"^^^^ towards the end. The inner ones have a delicate

S« along their edges. The outside of the bud is very sticky.
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The ecalee are followed by normal leaves. Each segment of

the leaf is conduplicate, and the midribs of the first, as well as

the petiole and the internodes, are further protected by a thick

felt, which is sometimes of a rich orauge colour. This become8

less developed on the inner leaves, where it would not be so

much wanted.

ACERINE^.

Acer platanoides^ Linn. (Norway Maple).—The scales coverlni;

the bud (fig. 11) are, like the leaves, opposite and decussate. Thej

represent the bases of leaves. The outer ones have a black tip

which IB sometimes trifid at the tip (fig. 11), represeuting the leaf,

Fig. 11.

^(er platanoides, X 2.

sometimes expanded mto a small leaf. There are from four to

six pairs gradually increasing in length, and in many cftsetJ

(PI. 13. figs. 2, 3, 4) becoming pink. The upper pair show minute

points at the tip-the rudiments of a leaf. They arch very prettily

over the true leaves, showing a marted contrast both in form and

colour. The leaves are green, and the petiole is narrow and

round. The buds are not only protected by closely-fitting scale^s

but also by being somewhat sticky.

The outer scales are not dead, but increase in length, often

considerably (PI. 13. figs. 2, 3), and arch over the young leaves.

Some trees have a tendency to develop small leaves at the tips

(PL 13. fig. 4).

Sabiace^.
The Sabiaceae are exstipulate. in Meliosma pungens, VValM
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the petiole is short, convex on the upper surface, suddenly

thickened and subterete at the base, and covered by a dense

pubescence. The buds are densely toinentose.

Leguminos^e.

Rohinia viscosa^ Vent.—The stipules (6g. 12) of this species

Figs. 12 & 13.

^

12. Eohini

13

id vucosa, nat. size, s, s. -^piny stipules sketched in winter (Jan. 25,

1897)
;

sc, scar of fallen leaf
; g, gland above the bud.

Rohinia Pseudacacia, var. Becaimieana, nat. -size. s, s, spiny stipules

stctched in winter (March 13, 1897) ; sc, scar of fallen leaf
; g, gland

above the bud.

are subulate and at first soft, but ultimately they become much
lated at the base, compressed laterally, woody and s])iny.

Those on vigorous shoots only attain this development, so that
adult trees are furnished with them only on those shoots that
made vigorous growth the previous season, especially on the
w^^r part of the tree. They are inserted right and left, just a
"ttle aboTo the scar of the fallen leaf, with the lateral bud
"actly between them. They vary greatly in size, being smaller

The
la? *^^ ^^^^ ^^^ ^P®^ °^ *^^® ^''""'^ bearing them.
*^ger ones are more or less directed downwards or dcflexed,

\^
® t^e smaller ones are more or less horizontal. Their func-

^»on seems to be for the protection of the tree, or its leaves and

«^t r*
^^ ^®^^^''^'' against browsing animals. A gland is

^
ed juat above the small, inconspicuous, lateral bud.

^^^ -Pseudacacia, Linn., var. Decaisneana, Carr.—The typical

rnin r^-^^
l^as stipules resembling those of R. viscosa both

»l)in^\r
'^'^^^^^'^*^on

; but the var. Decaisneana ma much more

or lar

^* ^ ^^^^ ^^^^^ proportion of the shoots, whether small

(fig. I?i'

^^^ *^^"'shed with broadly subulate, spiny stipules

'f- The illustration shows the small bud between the
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stipules, just commencing to burst in spring. A gland is here

again situated just above the bud. The stipules are generally

horizontal towards the apex of the shoots.

Acacia Jlindsii, Benth.—The leaves are abruptly bipiunat^, of

Fim 14, 15, 10.

t

15.
16

H. Apex of young shoot, X 2. a, axis; b, bud ; /, leaf; .< stipule, side vieir.

15. Stipules fully developed, back view, nat. size, a, a, axis ; st, .s^ stipules.

grad

falling away.O J '

large size, with numerous pairs of piiiuse and very numerous,

fmall, linear-oblong, obtuse, slightly falcate leaflet^ glabrous,

persistent. Petiole subterete, grooved above, dilated and thickened

at the base, articulate with a pedestal or elevation of the stem.

The stipules in their early stages are very small, fleshy, «"

ulate and pointed, attaining a great size, spinescent, glabrous,

green in the early stages, ultimately brown, persisting long ai

J
the leaves have fallen, and attached to the pedestal belovr the

articulation of the petiole. While still in bud they He in *
e

concave space between two leaves. As the leaves fall a^^J'

portion of the petiole decays more slowly. In the meantime

a

stipules enlarge, becoming spiny, divergent, brown, stro „

ridged laterally, and 20-2-8 cm. long. Tiie pedestal belo^
^

articulation also enlarges, till it is 12-18 mm. long, ^^'='""' "

large, woody, and brown.

The stipules are of small size bud, and appareiitlj

/^.
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functionless. Ab they pet old they keep growing and hardening

till they serve to protect the plant from browsing animals.

In the Peas and Vetches tlie stipules vary greatly in size

and shape. Some (figs. 17 & 18) are large and broad, some long

and narrow, these again being in some cases (fig. 19) sagittate,

in others (fig. 20) half-sagittate.

Lathyrus maritimus^ l^^g^l-? belongs to tbe first category. The

rtipules (figs. 17 & 18) are large, foliaceous, and develop early.

Figs. 17, 18, 19, 20.

>

'/

17.

Lathyrus maritimus

18 20. 19.

Z. grandiflorus. L. pratemu.

All 1^ nat. Bize.

dm
narrow and pointed. The upper and lower limbs moreover do not

^« >n the same plane, but are somewhat twisted relatively to one

toother.

In other species, aa for instance in L.pratensis, they are sagittate.

^ow if xve open the bud of L. 'maritimus, we find that the
yo^g

leaves and stipules occupy most of the space between
e outer stipules, which cover and protect both the leaves and

^

Jules of all the younger ones as well as the inflorescences and

^^ own leaf in its earlier stages. They are se<sile, cord .te,

equally-sagittate, and glabrous like the rest of the plant, with

^.^"'erous strong .

^^ «Q the axis.

g nerves radiating from the point of their inser-

smaller auricle is generally ovate orTh
3^<l entire : th^ InTtrcT. nn^ Tina thrp.fi or foUT
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teeth. The stipules form a very efficient protection to tlie leaves

till they attain considerable size.

In Lathyrus latifoUuSyLmu.^ the upper limb of the stipule aUo

protects the younger leaves, which, however, bave only one pair of

leaflets, and do not therefore occupy so much room. The stalk,

however, being very wide is not covered by the sheatbing-stipule.

Consequently, if the upper one bad a lower limb on the outer

side, it would be exposed. The single limb, which is on the inner

side, lies snugly ensconced between the stem and the older leaf.

It is not therefore in the same plane as the upper limb. More-

over, the function of the stipule being to protect the young bud,

it develops early, and where it is full-grown the lower limb

(fig. 24) is equal in length to the internodc below. Subsequently,

however, the internode becomes much longer, while the stipule

remains as before. But though the stipule may be correctly

de>cribed as half-sagittate, it shows a minute tooth where the

other barb would have been, indicatimi: that it is descended from

ancestors which had a barb on each side.

In i.^?ra/enm, Linn., the stipules (figs. 19, 21, 22) are sagittate.

Figs. 21, 22, 23, 24.

i\
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21. 22.

Ijothijrus pratensis

23.
24.

Lathyr'us latifolius.
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Here, however, the petiole is round, the wings lie one on each

side of it (figs. 21 & 22), and are fully covered by the stipule

of the preceding leaf.

TIius, then, the difference between the sagittate and semi-

sagittate stipules appears to depend on the form of the stem and

the arrangement of the bud. Where the stem is winged, the

outer barb of the stipule would be exposed. In such cases the

stipule is semifsagittate.

In the Garden Pea {Pisum sativum, Linn.) the stipules are not

only large in bud, and in arrangement resemble those of i. mari-

timus, but they continue to grow, and appear to act as a pair of

leaflets.

LatJiyrus Nissolia, Linn.—The first and second leaf (see ' Seed-

hugs, vol. i. fig. 284) are subulate, acute, and scale-like, with

^mall and tooth-like or inconspicuous stipules. The third and

all succeeding leaves are simple, entire, linear, slightly decurrent

upon the stem, and have a strong: midrib with more slender

parallel lateral ones. They are alternate and distichous, that is

on the
I plan of arrangement, acuminate, and slightly narrowed

to the base.

The third and all succeeding stipules are subulate, acute,

sWer, gradually becoming shorter towards the apex of the

I'tem, and inserted on the edge of the decurrent leaf, where
't 18 narrowed, and below the articulation with the stem. They
iJppear to be funetionless owing to their minute size.

Tne terminal bud is enclosed in successive, convolute leaves,

'J'lich appear to be winged petioles without leaflets or tendril.

Thej vary from 3 in. to 6 in. in length, and attain a considerable

««e tefore they unroll, after which they continue to be more
Of lees concave, becoming slightly twisted. The axillary buds
are sheltered in their axils! The terminal bud is amply protected

y them. The plant forms a spreading tuft like a species of grass

^in coarse leaves.

J.

^"fi^ns ApTiaca, Linn.—The first and second leaves (see 'Seed-

^»g8,' vol. i. fig. 285) are scale-like, and trifid, with three subulate
points corresponding to leaf and stipules. The third and fourth
^ares are compound, with one pair of leaflets and obliquely ovate

P''^ es of considerable size, and having a tendril represented by
'^ «^^alUuhulate point.

pnint^

^^^ ^""^ succeeding leaves are reduced to a subulate

^^^and a pair of triangular, foliaceous stipules. The subulate

^^•JOrHN.^BOTANT, VOL. XXXIir. «
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point develops into a simple tendril on the middle and upper

portions of the stem. The tendrils represent the leaves, and are

alternate and distichous ; that is, on the | plan of arrangement.

The stipules are arranged in two ranks, inserted on the

8tein at right angles to the tendrils. Thej increase in size

as the plant gains in vigour, and become obliquely triangular-

hastate, but continue flat in bud and afterwards. The venatioa

coufciicits of numerous, parallel nerves, radiating from the point of

insertion on the stem, the midrib being slightly the strongest.

Succeeding pairs of stipules overlap and protect all the younger

members of the terminal and axillary leaf- and flower-buds, and

tendrils. All lateral buds come in the axils of the tendrils. Tne

stipules, therefore, perform the double function of leaves and

the work of protection.

Eosace.t:.

Pyrus Aria, Linn.—The scales of the -winter-bud (PI. 13. ug- 5,

aiul fig"?. 25-35) of the "White Beam-tree consist of the base of the

leaf, that is the petiole in combination with the stipules. At the

base of the "winter-bud the persistent base of one or two leaves that

fell in autumn may be found sheltering, it may be, axillary buds.

The first scale (fig. 26) is semicircular and slightly erose at

the apex, but otherwise entire. The second (fig. 27) is several

times as large, and obtusely carinate. The third scale (fig- 28)

shows three ribs or nerves, and is about as long as the bud before

growth is resumed in spring. The fourth is similar. The fifth

scale (fig. 20) of a good-sized terminal bud (from which the

sketches were made) was 3-ribbed, more membranous, greenish

and trifid at the apex, thus disclosing the true nature of the

scales, namely, a combination of the base of the petiole and the

stipules. All the scales are rather firmly glued together by

meansof a viscid gum secreted from a cluster of orange-coloured

glands situated close to the base on the inner face- The sixth

is similar.

The seventh scale (fig. 30) is still more membranous, more

faintly 3-nerved, enclosing a large portion of the bud, very
""'

equally trifid, and enclosing | of the bud. The eighth is t"'^

dentate, and shows a transition towards the true nature of i

«

component parts.

The ninth scale (fig. 31) is oblong, much narrower, and tri
•

The middle tooth is subulate-terete, subfleshy and red, being

more like a petiole than in any previous scale. The t^^^^^^^J^^
are now closer together and directed into the petiole.

The «

UD
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lobes or stipules are rouuded. The fifth to the ninth scale

incluflire are more or less woolly on the inner face.

Figs. 25-35.

as 26 37 28

St.p St.

29 50 31

32

I I

„. Pt/nts Aria.
^. Winter-bud

: p, p, persistent base of fallen petioles ; a.h, axillarj bud

;

28. Third scale.

&>', second scale.

^- Kret scale. 27. Second scale.

•
Fifth scale

: showing stipules, st, st, and petiole p.

^venth scale : st, st, stipules
; p, petiole.

• J«mth scale
: st, st, stipules

; ;,. petiole. -
. ,

^ fi'-'t leaf; st, st, its stipules. 33. /, second leaf; st, st, its st.pues.

«• I, third leaf
; st, st, its stipules. 35. I, fourth leaf ; st, st, it-s stipules.

At the tenth node a true leaf occurs (fig- 32). It is oblong-

<>Wate, pliicate, with ascendinsr nerves, serrate, woolly, and

" "gWy shorter than its oblong or spathulate memhranous

»^'P"le8, which show one or two nerves.

B
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The leaf (fig. 33) at the eleventh node is lanceolate, and sliglitlj

longer than its linear, 1-nerved stipules. The third leaf (fig. 34)

at tlie twelfth node is shorter and narrower, as are its stipules.

The fourth leaf (fig. 35) at the thirteenth node is smaller, and

shows a slight variation iu being wider at the middle. The fifth,

sixth, and seventh leaves, with their stipules, are gradually

smaller, hut otherwise similar.

The actual number of scales in the buds of the White

Beam-tree varies a good deal, being fewer in the small huds aa

well as in the large ones containing an inflorescence. The outer

scales are coriaceous, the inner ones membranous. The bud

sketched was cut towards the end of April, w^hen the inner scales

had commenced to push out at the apex.

The leaves are covered, especially on the underside, with

white felt. Whatever may be the position of the branchlet they

stand quite upright, with the undersides outwards (PL 13. fig- 5),

so that they form a succession of intensely white pillars.

Cerasus Jusitanica^ Loisel. (Portugal Laurel).—The outer scales

are a deep crimson, the upper and inner ones rather paler.

They have three more or less well-marked teeth at the apex.

seem to be generally five or six such scales. Then comes

one with leaf and stipules about twice as long as the base. In

the next few the stipules are longer than the leaf.

Potentillafruticosa, Linn.—The stipules are adnate to the edges

of the pedestal, then quite free from the petiole, but connate

along both edges, but to a far greater extent at the edges next

the petiole, with two triangular free tips. They thus form an

ocrea, much resembling that of Polygonum (see Tyler, 'The

Nature and Origin of Stipules/ 1897, p. 44). Two strong nerves

arise at the base of the petiole, one on eich side, and pass into

the free tips; they evidently represent the midribs of the tffO

stipules. They are practically intrapetiolar above the articula-

iinn r.f +1.^ »>^+;^l^ . J-t x _• J xT . ^^^ /^nlv {^OnnfltC

for half or lees than half their length. They are so crowded on

There

the short shoots as to completely cover the axis.

CAPBIFOLlACE^

.

umum. ..^^..^.., Opulus, Linn.—The winter-buds of the Guelder

Rose, b'th terminal and lateral (PI. 13. fig. 1), are oblong-ovai^

varying considerably in size according to their situation on t e

sbootg and the strength of the latter. Each bud is covered wit
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two pairs of scales, which are modified petioles bearing juat a

trace of aa undeveloped lamina at the apex.

The outer pair of scales are the most modified, cohere by

their edges, are Inserted right and. left of the axis, and like-

wise of the leaf in whose axils they occur. They are brownish-

red, glabrous, shining, and for a time increase in size with the

swelling of the buds in spring. Finally, they burst antero-

posteriorly along the line of union for | to | of their length, the

greatest amount of fission occurring, as a rule, along the posterior

face, allowing the developing axis with its leaves to make its

exit at the apex. Each of these scales Is keeled, the keel cor-

responding to the midrib. Three or five veins may be seen on

the inner face, corresponding to the principal vascular bundles

running through the petiole into the lobes of the lamina. Three

of them generally terminate in gland-like tips.

The second pair of scales are more membranous, pale green,

five-nerved, reticulate, cohiring in a tube, which bursts from
tfce apex downwards for ^ to | their length, or more when
growth is resumed in spring. They double their length during

»iid after the expansion of the buds, and are therefore more

intermediate in character between the most modified pair of

•cales and the true leaves. The three principal veins terminate

^ gland-like teeth, thus, possibly. Indicating the presence of the

lamina in an undeveloped state. When fully developed, they
are seen to be spathulate by a dilatation of the upper half.

If the termiual bud is examined, it will be seen that the scales

opposite, decussate, and serially continuous with the upper-
jaost pair of leaves that fell in the previous autumn. The young
^ves in spring are serially continuous with both the two pairs

J

scales and the leaves of the previous season. Unless the

erminal bud ends in an inflorescence, the shoots of successive
years are interrupted only by two pairs of scales. Strong shoots,
as a rule, terminate in an Inflorescence, and the apex dies, so that

8'0'^th 18 resumed, by the lateral buds.

^
^ the flowering buds the second pair are larger, vase-shaped,

wh hK
°^^^^ ^^®P^^ divided, especially on one side. Those

' ^'^^^ leaves only are flattened at right angles to the stem.

^^^^urnum Lantana, Linn.—In F. Lantana (figs. 36 & 37), on
contrary, the leaves are all normal. The outer ones protect

the cold,

ch crosa

are

I

thein
"" "^ ^'^'*>' CM are ail normal, -ine uui/cx "" ^

The
^^' ^^^ ^^®^ ^^^ develop and suff"er very little from

'

aodiT^
Protected by a thick coat of stellate hairs, whi

^tercrosB, thus forming a sort of grey felt. As the young
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leaves increase in size these hairs do not appear to increase ia

number, and they are consequently carried further from one

another. Pig. 37 is taken from such a leaf which had attained

a lenjrth of rather more than an inch, X 75.

Figs. 3G, 37.
^^

r-v

/

-/A

h

r.x^\

I hi V
Ik^n

I
ri

-LI hi
b L I V

U!
k4n I h h I .

n . 'L;

Mi^Hh

Viburnum Laniana,x 2. Lantaiui

Samhucus nigra, Linn. (Elder).—In the Elder the scales pro-

tecting the bud are petioles. Externally are a pair of very finiaj

brown scales ; then a larger pair at right angles, then a pair much

more elongated, greenish, and with more or less developed leaves.

In this resoect ih^.v iWW^^- yery much : sometimes there are three

it, sometimes a well-formed leaf, an*

the two occurs. The two opposite

small

gradation-•--J 5^«^«nuii uei/vveen tne TWO occurs. xuc k-^ -n
leaves often differ considerably, and when one of the two has it

hack to the main stem it is often much smaller than the outer

SXYLIDIE^.
In Stylidium fruticosum, R. Br., the terminal bud consists o

numerous erect or slightly incurved imbricate leaves, the older

protecting the younger.
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The axillary buds are nearly all very minute, covered by the

met base of the leaf in whose axil they occur, and sheltered at

the sides by the decurrent bases of two others, but they very

seldom develop into brancbes. Where tliey do develop it seems to

be always where the branching peduncles arise, or close to and

touching them. Here they are protected by the erect or ascend-

ing and younger leaves near the tops of the shoots, till they have

formed a number of leaves of their own, tlie older protecting the

younger.

Myusine^.
In Lahisia alata^ N. E. Br., the terminal bud is surrounded by

the long sheaths of the younger or more recently expanded leaves

The sheath of the last developed leaf is completely rolled roinid

it; and the edges are involute.

The axillary buds rarely develop, so that the stems are usually

simple.

In L. malouiana. Linden & Eod., the axillary buds usually

remain small, aud in that stage are sheltered by the short sheath ;

hut they are more frequently elongate than in the case of X. aJata.

One or two of the primary leaves are reduced to the condition of

deeply concave bracts.

Droserace.e.
r

Urosera rotundlfoUa, Linn.—Stipules scarious, linear-subulate,

acuminate, colourless, adnate to the petiole for a short way
above the base. Ou the smaller leaves of young plants there are

one or two pairs of stipules superposed oa the edge of the

petiole. As the plant increases in size the upper pair of stipules
w fringes dt crease in size, while the lower pair are connected by
a transverse or iiitrapetiolar line of three, four, or more, making
^e, SIX, or more independently of the slender and decreasing

^Pper ones.

^e terminal bud is covered by numerous stipules from the

^^ recently developed leaves, forming a loose fringe ov^r it.

^*>e leaves are circinate in bud.
he axillary buds are seldom developed, bufwhen present are

'ered and protected bv the dilated and imbricate bases of the
petioles.

'^inT-^C-
*^'''^"^^'«' Labill.—Leaves radical, densely rosulate

^
^^'mbricate, sessile, stipulate, spathulate, gradually narrowed
le base, furnished with glandular tentacles on the upper
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half of the upper surface, glabrous downwards, but ciliate and

pilose beneath, slightly dilated again at the very base, with narrow

membranous margins there.

Stipules scarious, colourless, intrapetiolar, and inserted a little

above the base, tripartite as a rule, with the two lateral segments

linear subulate, and decurrent upon the edge of the petiole,

forming the membranous margin, while the middle segment is

broadly subulate and more or less Iriuged at the apex.

Terminal bud sheltered by the stipules, which project towards

the axis, while by a slight bending of the base of the petiole tliey

are nearly at right angles to the lamina.

Axillary buds rarely develop, so that the crown or rosette is

solitary even after many years. Should a bud arise it would be

more than protected by the imbricate leaves and their stipules.

In Drosera binata, Labill. (syn. D. dichotoma\ the leaves are

radical, with long petioles, stipulate, with the lamina forked or

seemingly dichotomo us, covered on the upper sui'face with ten-

tacles of various lengths, and tipped with a red gland; petiole

long, slightly flattened, biconvex, glabrous, not dilated at the base.

The stipules are inserted at the very base ot* the petiole and

seemingly upon the axis in all cases ; the interpetiolar ones are

subulate, sometimes ovate, and glandular serrate; the intra-

petiolar portion is short and more or less deeply incised ;
all are

persistent. The terminal or axial buds are small and covered

by the intrapetiolar portion of the stipules. The axillary buds

are not developed till the plants attain some size at least.

In Pinguictda caudata, Schlecht., the central or terminal bud is

covered by one, or at most by two leaves. The latter are erect

at this stage, rolled round the younger members and involute

at the margin. A leaf in the process of expansion leaves a small

portion of the next younger one exposed; but the latter com-

pletely surrounds all the rest, while its ov\n margins are
"^"also

involute.

butAxillary buds develop during the course of the season,

remain hidden amongst and covered by the leaves. Whea the

latter die down the buds are in the form of small bulbs consisting

of imbricated leaves, and which become detached as offsets.

Cacte^.
The Cacteae are exstipulate-^^In P^r^^^Arm, which, however, i3

ail abnormal representative of the Order, the petiole ia 9em»-
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terete, but slightly dilated at the base, and channelled on the

upper surface. The terminal bud consists of many leaves firmly

wrapped round one another. The axillary bud is very minute,

and completely covered with a den^e cushion of dark bromi

liairs, the marginal ones of which are much longer, more woolly

and grey. These buds seldom develop into branches, but in any

case they are well protected by the cushion of hairs till they

attain some size. Many o£ them are furnished with a hooked

pair of sharp spines, one on each side of the petiole, and curved

downwards. They seem inteuded to assist the plant in climbing.

Oreopanax reticulatum, Dene. & Planch. (^jn.Aralia reticulata,

Will(L).—Leaves alternate, petiolate, stipulate, linear, entire,

30-50 cm. long, narrowed insensibly into the petiole, coriaceous,

glabrous, persistent; petiole very short, and that portion which

18 entirely free from the lamina is suddenly thickened, but not so

^ide as thick at the base.
The stipules are acuminate, intrapetiolar, connate into an

ovate piece, membranous, and caducous.
Ine terminal bud consists of numerous leaves and stipules, the

latter afibrding a considerable amount of protection and falling

^way on the expansion of the leaves, which lengthen gradually
after they have left the bud.

axillary buds are rarely developed on young plants, at

least unless the terminal one is injured or destroyed. Plants

2 iru high would be altogether uubranched. This would appear

^ tb° reason why the stipules are caducous on the expansion
Of the leaves of the terminal bud.

The

Lkntibularieje,
tncuhria montana, Jacq.—Leaves radical, in small rosettes,

Vt^
^*^' ^^®*'P^late, lanceolate, entire, coriaceous, glabrous, and,

^IJ^

exception of the midrib, the venation is obscure; petiole

onTTk^*^^^^^^
the upper end, with the midrib slightly raised

t... ^u
'^^^^^^8. terete towards the base, finely pubescent and

^ot dilated

leav
^ ^^^^^^^'^^ ^oJ'ms a small fleshy nodule, from whence the

and fiV^^^"^
*« arise at different place.^. Numerous branching

rous roots are given off below and are covered with minute
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Bud very small, fleshy, turned on one side of the small fleshy

rootstock- It is generally almost covered by the moss or other

vegetation amongst which the plaut is growing, so that it is

practically subterranean and thereby sheltered.

BlONUNIACE^.

Catalpa hignonioides^ Walt.—The Oatalpa is late in coming

into leaf. The phyllotaxy of the leaves is (^), there being three

leaves in a whorl. The portion of a shoot shows a whorl of three

buds all at different levels on the axis, a circumstance brought

about by the inequahty of the growth of the axis. The leaves

of the previous season were unequal at every node. The buds

are also very unequal after growth has been resumed in spring

for some time. In winter, however, they are minute.

The scales of the winter-bud consist apparently of leave?.

They are arranged in decussating whorls of three. The fir?t

and second whorl consist (May 13th) of minute, triangular, brown,

coriaceous scales, which are sufficiently large to cover the bud

in winter, and do not enlarge in spring. They overlap in winter,

but soon separate in spring as the bud enlarges.

pidate ')

slightly caritiate towards the apex, which is the only portion

exposed in winter, the rest being green and enlarging in spring.

The scales of the fourth whorl are ovate, obtuse, obtusely carinate,

green, glabrous, and greatly increase in size before the expansion

of the bud.

The scales of the fifth whorl are oblong-lauceolate, subacute,

obtusely carinate, somewhat narrowed at the base, and thinly

covered with a mealy, glandular pubescence.
The sixth whorl consisted of ovate, obtuse, entire, petiolate,

peuninerved leaves as long as the bud, with ascending nerves,

and thinly covered with mealy, glandular pubescence. The

change from scales to leaves is very abrupt, the most marked

features being the petioles, the strongly marked venation (of

which a trace could be detected in the fifth whorl of scales), and

the membranous portion of the lamina being red.

The seventh whorl or second set of leaves, and every succeed-

ing one up to the twelfth or more, were successively much
smaller

and colourless, but otherwise similar to the first set of leaves-

Though the largest in bud the latter do not, as a rule, get very

large compared with succeeding leaves.
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The above description was taken from a medium-sized lateral

bud. Others show some variation in the number o£ whorls

of scales previous to the true leaves ; and there is also some

variation in sliape, but only of minor importance. I did not

detect the three-lobed character to be seen in the very largest of

the adult leaves. The lobes seem to develop after the leaves

attaiu some size.

In Tecoma grandijlora, Delaun., the petiole is semiterete,

grooved above, dilated at the base, and conncL-ted at the base by

a slightly elevated ridge, which is furnished with a fringe of hairs,

readily becoming disarticulated.

Terminal bud in the resting stage covered by about four de-

cussating pairs of broadly triangular scales, which evidently con-

sist of a reduced leaf ; all are more or less pointed, but the inner

ones elongate considerably upon the resumption of growth, and
their point3 are more or less furnished with teeth or serratures

foreshadowing the leaflets of the perfectly developed leaves.

.

The leaves of the growing bud are compactly folded face to face,

80 that the midrib and the secondary ones or midribs of the

leaflets are the first portions to become exposed. The leaf,

as a whole, attains a large size before the leaflets unfold.

Axillary buds are sheltered by the broad petioles, by a fringe
of hairs in front of the latter, and by their own scales.

The use of the fringe of hairs connecting the base of tlie

leaflets, and also the base of petioles, is not very obvious. They
may render additional protection in the bud stage.

-^ne buds are covered by everv tliree leaves of a whorl in

succession.

.
-^V^^^^^-on comorense,^o^. (figs. 38, 39).—Leaves verticillate,

|n whorls of three, the whorls decussating, linear, consisting of
wo to five joints, coriaceous, glabrous, narrowed to the base,

•essile, much thickened at the insertion. Each joint is widest at

self^"'
^^^^® ^* ^® rather deeply emarginate to receive the in-

^^

on of the joint next above it, and which is narrowed and

00^1
^* *^^ ^ase. The wliole leaf is therefore very much

astncted at each articulation, and looks like a compound leaf

^^^"ced to a winged midrib. •

of .

^^^^ ^^ triangular, with very short interuodes ;
tiie angles

each intemode alternate with those above and below them,
Qependenf ..r^^„ ^i .

(3 ,
"-^-^iiuue alternate with those above ana oeiow u

The Z^
"^^" ^^^ insertion of the whorls of leaves,

e terminal bud, even in the growing stage, is triangular and
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entirely covered by every

of the bud alternate with

three leaves in succession. The angles

each succeeding whorl of leaves. The

Fisr. 39.

Fie. 38.

Phyllartkron co77iorc?ise.

38. Bud just commencing to elongate, X 4.

Ill, young leaves still in their sub-

conduplicate stage ; t.b, terminal bud

;

a.b, axillary bud ; s, scar of fallen leaf.

39. Full-grown leaf. J nat. size.

latter in the bud are very narrowly linear, grooved
^^^j!°j^^|

centre, and consist of a very strong midrib Avith narrow s g

incurved margin, and the articulations are scarcely discern
^^^^

The axillary buds are small, inconspicuous, covered wi
^^^^

pareutly would remain in the condition of scales itapparently would remain m the condition oi scax^-
Elated

were to resume growth, and nestling in the axils ot ,

n^lbud
base of the leaf. They seldom develop unless the termi

is destroyed, accidentally or otherwise.

MXOPORIXE^.

The Myoporineae are exstipulate.
^ -^^

Myoporum tuberculatum, R. Br.—The terminal bud eo
of
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r-

numerous leaves convolute round one another and exudinp; a

resinous fluid, by which they are rendered viscid or gummy.

The outermost leaf would cover the whole of the upper part of

the bud, but only two-thirds of it below the middle; a second

leaf covers the greater portion of that left exposed by the first

;

and the three succeeding ones show their petiole or a portion of

it only. Therefore, although one leaf covers the greater part of

the long tapering bud, five are necessary to completely cover it.

Aiillary buds arise in the axils of leaves that are still quite

young. They are then covered by the petiole, which is more or

less erect at this stage- The first leaves, like the rest, are

glandular and gummy, and must afford a considerable amount of

protection.

Verbenace^.
The Verbenacese are exstipulate.

Citlarexylum quadrangiilare, Jacq. (fig. 40).—The axillary buds

are completely covered by the concave and tongued pedestal.

A^.
Citharcxylum qtiadrangulare, nat, size.

'^^ axis of shoot w7tb portions of a pair of leaves, / / ; «, «.
articulation

^1
the leaves above pereistent sheathing pedestals, one of which, p, is

* '8^% opened to show the axillary bud it covers.
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The terminal bud in the growing state consisting of leaves

partly conduplicate or folded along the middle, then involute at

the margins and placed face to face, but not overlapping or

interlocking with one another. They attain some size before

expanding, and each pair covers the next younger pair.

PEDALINEiE.

Craniolaria annua, Linn.—The terminal bud emerges from

between the bases of the youngest expanded pair of leaves.

Each succeeding pair of leaves covers the next younger pair

completely while in bud. The edges of the younger leaves lie

in the channel of the midrib of the older ones.

The axillary buds in the younger stages are protected by the

thick petiole, by glandular hairs, and more or less by the leaves

above them, while the petiole is yet short.

PnrTOLACCACE^.

Bivina Icevis.lAmx.—Leaves alternate, petiolate, ovate or oblong-

ovate, finely downy on the midrib and principal nerves, but

particularly so beneath
; petiole grooved above, slightly dilated

at the base, with a depression or cavity there, narrowly marginea,

with the margins decurrent upon the stems, forming sligbtly

elevated ridges. The ' Genera Plantarum ' describes the stipules

as minute and caducous, but the only organs po^^sessed by tne

plant and comparable to stipules are two or more conduplicate

leaves of unequal size, and having the primary lateral nenes

quite apparent. They are situated in front of 'the petiole and

close to the n'des of the axillary bud, of which they are tbe first

two leaves, seemingly opposite by the internodes not bein^

developed, but evidently alternate, judging by their unequal

development.

The terminal bud consists of numerous conduplicate leaves,

sheltering one another to some extent.
The axillary buds arise close to the apex of the stem while the

leaves in whose axils they occur are quite young ; at this stage

they are sheltered in the groove of the petiole and that of the

stem, and later on receive protection for a short time from the

first two leaves which they develop.

Jiivina lutea, hort.—Leaves broadly ovate, and all parts o

them, including the petioles as w^ell as the stems, densely downy.

This downy condition helps to protect both terminal and axillary
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buds. The specimen examined did not show any leaves developed

from the base of axillary buds and resembling stipules, as in

S. Iwvis, but that may be dependent upon a certain stage of

growth.

Bivina purpurascens, Sclirad.—The terminal bud in the growing

stage consists of numerous conduplicate leaves, closely crowded

together, but not enclosing one another; the older shelter the

younger. These leaves attain a considerable size before unfolding,

and as they open the edges become involute and contiuue in this

condition for some time while the leaf is enlarging.

The axillary buds are protected in their early stages by an

ovate or triangular, fleshy, deep green process that is intrapetiolar,

inserted at the very base of the petiole, but to all appearance

helonpng to the axillary bud itself. This organ is convex on

the face next the petiole and flattened against the axillary bud.

It arises while still within the leaves of the terminal bud and for

8oine time completely covers the axillary one. The first two

leaves of the latter develop almost simultaneously, but one is

really slightly in advance of the other and ultimately becomes

distinctly alternate. These leaves are conduplicate and at first

appear hke stipules, but finally reach perfect development.

Sivina Jiumilis, Linn.—The leaves are smaller than in the pre-

ceding species, densely and conspicuously pubescent, so that the

young leaves, particularly while in bud, must derive benefit from
the additional protection'
The intrapetiolar scale is well developed from an early stage

<5n\vard and is deep olive at first, becoming pale brown after
a time. As in the preceding species, the scales develop into
leav

The terminal bud i downy

posed leaves duriug-. cuiiace or the three to live exposed leaves auriug lue

progress of growth, and partly also by the axillary buds.

^ , ^^^'^W bud consists entirely of fleshy, undeveloped leaves,

oU 1

"^"^^^ e^en while the terminal one is only in the progress

fle^h^'h
'^^^^^^' A transverse section through the apex of this

ent- 1
^^*^ .^^^^'' (l)one large leaf that is merely an undifFer-

than
^'^'^ "^"^ petiole, and (2) the tip of another that is less

Another section lower

^^nmsr '
^'''''* ^"^ ^^^ ^""^'^^^ '"'' ^'^''' ^^^ ""^ difl'erent sizes and

»*Pondin^^
^* ^ reniform midrib, the sides of the sinus corrc-

^g to tiie commencement of the parenchymatous and

\
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membranous portion of the leaf. Still lower down, the section

shows differentiated tissues of an axial nature.

Clearly, then, there are no stipules', and the fleshy protuberance

in front of each leaf-stalk is the first leaf of an axillary shoot.

Petiveria alliacea, Linn.—The stipules are small, fleshy, erect,

subulate, flattened on the inner face, obtusely keeled on the

back, drying up and falling with or slightly before the leave?,

and, like the latter, in due succession. They are perfectly free

and lie in front of the petiole in their early stages, but after-

wards spread at right angles to the axis or nearly so.

The terminal bud is protected by the olde=*t not yet expanded

leaf, which folds over it, protecting all but the midrib of the

second leaf. All are sessile or subsessile at this stage and downy

on the back. The erect petioles of the younger expanded leaves

also aflTord some protection.

Axillary buds protected by the ascending or erei't petiole^ and

in their early stages more particularly by the stipules, which are

inserted at their base, folded over them in front of the petioles

and filling; the space between the latter and the axis. The first

leaves of the axillary shoots are very hairy and also furnished

T\ith stipules.

POLYGONACE-S).

Muehlenlechia v.:rians, Meissn. (fig. 41).—The stipules are

in the form of membranous ocreae, cylindrical in form, closeiy

investing the axis, truncate, and entire.

The terminal bud consists of a number of leaves closely

invested by the oereate stipules.

Fig. 41.

I—
-St fff

— sb
//

I

**- —

Muehlenhechla varians, nat. size. ,.

Apez of growing gboot. / 1, leares revolute at the margin, and yet unespan

sf, £t'\ sf'\ stipules, shaded and striated.

-N
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PlPERACE^.

Peperomia triiiervis^ Euiz & Pav.—The termiGal bud consists

of subsessile and sessile, convolute leaves, the outtr of which

covers two-thirds of all the younger members ; tKe next younger

leaf covers all the rest. The leaves attain, some size before they

unroll.

The axillary buds are vez^y small the first year they are formed

and nestle in the concavity of the pedestal. They do not, as a

rule, elongate the first season, and often not at all.

EUPHORBIACE^.

JaUvpha podagrica. Hook.—Leaves alternate, petiolate, stipu-

late, peltate at the base, shallowly 3-5-lobcd, glabrous
;
petiole

terete, slightly and very gradually thickened at the base, glabrous.

Stipules inserted at the very base of the petiole aud partly on

tlie stem, much branched, and fleshy, with terete pale greea

branches, tipped with deeper green glands, ultimately woody,

•piny, and persisting on the short, stout, fleshy steins long after

the leaves have fallen. Their function ia their later stages Is

evidently meant to afford some protectioQ against animals. The
species is a native of Santa Martha, and would appear to be

subject to periods of prolonged drought judging from the fleshy

character of the stem.

^^yllanthus montanus, Sw.—Leaves alternate, distichous, small,

bract-Iike, subulate, acuminate, sessile, deep brown, dry, mem-
branous, persistent. They are inserted on the edges of somewhat
attened branches and also at much shorter intervals upon the

^ges of linear-lanceolate, deep green, and shining branchlets,

emulating true leaves. These cladophylla are much flattened
aod thm for branchlets, but are leathery with numerous
^cending, slender nerves, and bear the flowers in the axils
of the reduced or modified and bract-like leaves.

very
^^^«, aud equaUy persistent.
TKe terminal

"nbricating mass of leaves and stipules.

lea
'^^^W buds are protected in their early stages by the

^ves and stipules. Those on the flattened leaf-like branchlets

simir'"^
^^^^ smaller than the terminal ones, but otherwise

^is».
JouBjr.-Boriuvr, vol. xxxiii. s



236 Bill JOHN LUBBOCK ON >

IJKTlCACEiE.

Ulmus campestris^ Linn. (Common Elm).—The buds (fig. 42)

of the English Elm are oval in form. The scales are arranged

alternately and distichously, and consist of stipules. Each of the

outer scales consists of a pair of connate stipules.

Pigs. 42-55.

42. 43. 44. 45. 46. 47. 48. 49.

50.

i sd. est.

51
C.St.

52.
I i.st.

53.

Ulmus campestris.

42, Terminal bud, showing seven scales.

43. The first scale.

45. The third scale.

47. The fifth scale.

49. The seventh scale.

51.

52.

I. St. , o.sd.

54.

44. The second scale.

46. The fourth scale.

48. The sixth scale.

50. The eighth scale.

55

The ninth scale, sliowing fusion, which is unusual.
oM, outer stipule with a portion removed to show the leaf, /,

w^i^*

comes next in order; iM, inner stipule.

53. o.st, outer stipule; /, leaf; Lst, inner stipule. All are separated to sho^

i 1 *

outline.

55.

o.si, outer stipule; ^, leaf ; z^ inner stipule.

oM, outer stipule ; /, leaf ; i.st, inner stipule.

J-he OUtftr fnnr ofimiloT. o/»o7^n «•«« coriaceous, dark trow" J

cm f

terminal buds serially continuous with those of the previous year-

Owmg to their being connate, however, the single i)iece

them

four

dead

practice

teeth.

-.^v. ^^^^ D^aic y^iig. ^,^) is wiaciy triangular ^^^ o ^

acutely cuspidate. The second (fig. 44) is nearly orb
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deeply coneave, and covering a considerable portion of tlie bud.

The thini (fig. 45), fourth (fig. 46), and fifth (fig. 47) are more

oblong, gradually longer, each covering a large portion of the

bud and overlapping the scale next above them. The fifth is

more membranous and pubescent, remains alive during winter,

and elongates on the resumption of growth in spring. It is

strongly or copiously ciliate, but particularly above the middle.

The sixth (fig. 48) is longer, but otherwise similar.

The seventh scale (fig. 49) in an average bud is the longest,

covers about | of the bud, and being folded over or round the

top of the bud, all the scales that follow are slightly shorter.

The eighth (fig. 50) is more narrowed at the base. All these

wales from the fifth onwards are furnished with longitudinal

slender veins, running almost parallel from base to apex.

Theiiinth scale (fig. 51), in the bud from which the sketches

w^ere made, was divided halfway down, one lobe overlapping

the other. Each half was furnished with a distinct midrib, with

a few more slender ones proceeding from it. Here we have

evidence of these scales being made up of two stipules. Other

bnds I examined contained severnl divided scales.

The tenth node of the same bud bore two perfectly distinct,

Wad, oblong stipules, with a leaf between them (fig. 52). Other
^u^8 1 examined showed that the fifth or often the seventh scale

W reached this stage ; so that individual buds vary according to

^ize, vigour, and other circumstances. The stipules have a midrib

arid overlap one another. All the leaves are conduplicate, alter-

'late, and distichous ; and as they lie against the sides of the axis

^th their edges to the sky, it follows that when figured on a flat

«urface their edges appear to be turned in opposite directions at

^alternate leaf. This is due to their distichous arrangement.
The eleventh pair of stipules (fig. 53) in the same bud were

^7 unequal, the outer being the larger, oblong, and having the

^^68 of the leaf lying beneath it as usual. The inner stipule

^as oblong-subulate. The twelfth pair (fig. 54) were also un-

^^\ the larger one being oblong-lanceolate and the smaller

m\^^}
^^^ ^^^^ equalled its stipules in length. The thirteenth

wWth
^*^) ^^d the fourteenth were unequal in length and

c^ ^
^^P"^^s, but the slender apex is sometimes, at least,

yf up beneath the apex of the stipule.

^ l^'^rgtir of the two stipules of each leaf lies on the upper-

s2
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side of the branches or shoots bearing them. The leaves are all

eonduplicate in bud, acuminate, and penninerved, with closely

approximate nerves in the bud. The two halves of the leaf are

unequal, but this is scarcely discernible in bud. The broader

half lies next the axis, as in the Lime.

The leaves of the Elm are in two ranks, and the scales follow

the same plan.

Now if the stipules were not connate, they would be in /our

ranks as in the Beech, two ranks on each side of the stem,

whereas there is actually only one rank on each side of the stem

that 18, two ranks in all.

As the leaves come out the shoot curves down, and the stipules

form arched hoods over the young leaves. They are often bright

pink and very pretty.

Ulmus montana, With. ("Wych Elm).—The exposed parts of the

outer scales are dark brown, the covered portion much paler. They

are, as a rule, more or less notclied at the end. The inner ones

pass gradually into pink, greyish green at the base. The youn?

bud (PL 14. fig. 1) is in a line with the branchlet, but as it expands it

turns downwards and hangs at right angles to it (PL 14. figs. 2,3,4)-

When the young shoot has reached the stage shown in fig. 3, anj

slight touch is sufficient to detach the outer scales. A few days

later the pink scales also begin to wither and fall off. The leaves

permanent

Hum The stipules (fig.
56).'"^

each
different leaves of the pair at the node.

Mens pumila, Linn. (syn. F. repens, hort.).—Leaves
alternate

and distichous on the juvenile form of the plant, obliquely cor

date, obtuse, slightly scabrous, petiolate, stipulate. They chang^

in the flowering stage of the plant, becoming very leathery »

densely netted. The early stages are creeping, the flowering sta^

is self-supporting, as in Hedera Helix. Petiole short, tere^*-

slightly grooved above, not dilated at the base, thinly V'^^l'^^
Stipules linear, acuminate, free, inserted all round the axis,

wider than their base and overlapping one another, enclosing^

terminal bud, pale green or colourless, soon becoming pale bw -

persistent or very tardily deciduous. They remain erect,

being concave and enclosiug about half of the stem.

hut

the
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The terminal bud is protected by each pair o£ stipules in

succession.
4

The axillary buds are protected in their earlier stages by the

persistent stipules.

Fig. 56.

^,* *

1"*^

/

Hamulus Lnpidus, x3.

Pika grandis, Wedd.—The stipules are cordate, obtuse, red
•t first, then pale green, tinted with red along the middle,

membranous, colourless at the margins, sessile, and completely

•urrounding the axis, until the latter thickens considerably,

">trapetiolar and connate, persisting for some time. They
meaBure 1-2-1-4 cm. wide and 1-4-1-8 cm. long.
Ahe terminal bud is covered by the stipules of the last developedm of leaves; at this stage the stipules are nearly orbicular,

«^ect, and face to face. The first or oldest pair of leaves enclosed

y them are conduplicate, slightly interlocking by their edges or

^uitant, and occupy but a small portion of the space enclosed

^^ the stipules.

T^r^''^''''^
l>uds lie inside the erect base of the stipules.

coveLd^"^
^^'"ain quite small and more or less completely

litter
,'

.
^^y t?omparatively seldom elongate into shoots, the

•^' l>«ing
relatively few to a plant.

J" '""^''ota, Lindl.—The terminal bud consists of a pair of
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leaves, face to face, and covering all the younger members. They

unfold when about half-grown, and meanwhile the next pair is of

some size- The internodes are very short, so that two or three

pairs come close up to the terminal bud and afford some shelter.

The axillary buds are developed in the axil of almost every leat

and sheltered in the groove on the face of the pedestal in their

early st:iges.

The plant is slender, of delicate texture, and evidently adapted

for growing in moist shady places, where it would be naturally

protected from radiation. The small size and crowded state of

the leaves would seem to explain the absence of stipules, as they

shelter one another. Those of P. grandis are probably 50-100

times larger.

PLATAJiACEJE.

As an illustration of the careful and eifectual protection ot the

young leaves in the bud, there is no better illustration than that

of the Plane, Platanus orientalis^ Linn.*

Pig. 57 repre?ents the terminal bud of the leading shoots and

Figs. 57-62.

St

I

Oi b6 59 60 (11
62

Platanus orieiitalia.

r>7.

58.

59.

60.

61.

Winter-bud, nat. size ; st, outer or first 8tipular scale, entire,

8t, second stipular scale, glandular and slightly hairy, entire.

St, third stipular scale, very hairy, with a minute opening at the apei.

St, fourth stipular scale, very hairy, open at the apex ; h the first leaf.

St, fifth stipular scale, now much shorter than the bud and open »t

top, showing an inflorescence,/; /", the second leaf, which is ^lig ^

five-Iobed,

62. St, Sixth stipular sheath, now reduced to a narrow rim, hairy, and

spread open ; T", the third leaf, which is five-lobed, with the two

lobes folded on the back of the leaf.

smsH

* Brief but excellent descriptions of the buds of this and the ^^^^^^^

si>ecies have been given by Henry, in Nov. Act. Nat. Cur. xviii. (1836) PP-
'

534.
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also of the lateral spurs or short twiglets covered with a conical,

ribbed, glabrous, red cap, consisting of stipules that are connate

to the very apex; the latter is slightly lateral and all the ribs or

veins terminate there.

Fig. 58- Inside the first comes a second cap, thinly hairy?

dotted with dark glands and completely covered with a viscid,

resinous secretion, the veins terminate at the apex.

Fig. 59. The third cap is also entix*e, but densely covered with

glossy rich brown hairs ; the latter have 3-6 very short, spreading

! branches at the very base, and consist of 2-6 joints, resembling

a bamboo or fishing-rod, the joints becoming mote slender

towards the apex. The cap secretes a resinous substance which

affords an additional protection.

Fig. 60. The fourth cap is shorter, widely open at the apex,

and provided with an ovate leaf at its base externally ; both cap

and leaf covered with brown hairs.

Fig. 61. The fifth, sixth (fig. 62), seventh, and eighth, more or

fewer, show a leaf with the free portion of the stipules forming

auricles, and the connate portion forming a short cylindrical

sheath.

Inside the above in all the large buds comes a spike of heads
or clusters of fruits, the heads so arranged as to form a conical

'^ass inside of the various caps and short cylinders formed by the

stipules-

The mode of development of the woody fibres has been well de-

^ribed by Colomb (Ann. Sci. Nat., Bot. ser.YIIL vi. 1887, p. 56).

CUI'ULIFERJ^.
Mnus ghtinosa, Medic—The w^inter-buds of the common
Ider are protected by stipules, the outer of which are more or

e»« hardened or coriaceous and brown. The terminal bud is

generally protected by two of these hardened scales, about equal
^a^ze. The lateral buds (tig. 63) are generally protected by an
^«^r scale (fig. 64), which covers about three-fourths of the bud,
n seems to consist of two stipules, inserted right and left of

^^'« fallen l^af .4; ^i _ . .

'

. . .i . .j„.. i^^...r

f

lea leaf of the

These
seal +

oometjmes tuere aic i/r.^

^^^ the lateral buds, particularly the shorter ones,

of the^°*^^^^
become emarginate or bifid during the exj.-

"JptitfP

"*^

'

^^^ ^^^^ ^°^'" ^^^^ shorter ones are most liable to

<lentic i

^^ °^^®^ ^^^^^^ ^^ *^® ^^^^ ^"^^ ^^^ ^^^^^ ^^ ^^^^

<=u ate at the apex, but seldom become fissured, as they offer
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little hindrance to the expanding bud. The outer scale consists

of a pair of connate stipules, not leaves.

The outer scale (fig, 61) has no leaf in connection with it.

Figs. 63-67.

JS

es. I.

65.

I

63

o, sd

s6, I tSL

67.

66

Alnus fflutinosa, X 3.

63. Portion of shoot bearing a lateral bud : o.s, outer scale ; $^s, second scale,

that is, the outer one of a pair of stipules.

64. Outer scale of winter-bud.

65. o.s, outer, and i.s, inner stipule of the first distinct pair ; I Aeir lea

,

flattened out like tho stipules.

66. O.St, outer, and ist, inner stipule of the second distinct pair ; /,
their lea ,

67. o.st, outer, and i.st, inner stipule of the third distinct pair ; /.
their leaf.

The second pair of stipules (fig. 65) of the more typical lateral

buds are free, unequal, imbricate, and completely cover tbeir

own leaf and all the younger members of the bud. The out^f

stipule of this second pair is ovate, more or less exposed along

the middle and at the apex, which is curved, the exposed portions

being more coriaceous than the

green
traveirs^

longitudinally by slender parallel nerves. The leaf in connw^oon

with the second pair is lanceolate-oblong, acute, serrate, glandu

^
and plicate along the course of the ascending nerves. I* ^^^^.^

or less folded over the younger members of the bud. A
^

leaves and stipules are glued together by a viscid,
resinou

.

fragrant gum, secreted by glands.
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The third pair of stipules (fig. 66) are slightly unequal, narrowly

OTate or lanceolate, membranous, and more faintly nerved than

the previous pair. The outer stipule envelops about two-thirds

of the bud, including its fellow stipule and the leaf. The latter

is ovate-elliptic and folded over the younger members of the bud

ae a rule. The fourth pair of stipules and their leaf (fig. 67) are

sometimes very similar to the preceding set, sometimes very much
smaller. This difference is apparently due to the relative vigour

of the axis bearing them.

The descriptions and sketches were made from buds just

bursting, about the middle of April.

Betula albay Linn.—The winter- bud as it appears about

beginning obtuse, glabrous, oi"

i^ing a few cilia at the margins of the scales, and deep brown
The The outer

two or three pairs have no leaves, and one or two of the pairs

are conaceous.

The first pair are slightly unequal in length, and do not overlap

at any point nor surround the whole of the bud, being situated

partly on one side. spread

almost semiorbicular, rounded at the apex, and slightly unequal

m length, the inner one being the longer and overlapped at the

base by its fellow at both edges. They cover a considerable

portion of the bud, owing to their width. The third pair are

as long as the bud, covering the whole of the younger members and

overlapping at their edges. They are more membranous than either

of the furnished

w'tb a viscid gum. They are also slightly narrowed at the base.

The fourth pair are more decidedly "boat-shaped than the

previous one, but are still imbricate.

occurs in connection
of stipules, but entirely inside of and covered by them. It i^s

rhomboid, acute, shortiv petiolate, serrate,
asce

and

penni-nerved with

concave.

The fifth pair are somewhat smaller than the fourth, but

otherwise similar, as is their leaf. Its form is doubtless due to

the abrupt arrest of the younger members of the bud ;
for the

fimrth

greatly in ad

^"'^ that follow. The sixth pair of stipules and the younger
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members of the bud thej enclose will show a reason for the

second leaf being partly involute, so as to occupy the space.

The terminal bud of adult trees, and generally one or two

of the lateral ones close to it, consist of a few pairs of very

small scales enclosing a male catkin, which bursts into growth

weeks before the other buds. Below these the lateral buds are

similar to that described, but they contain only two leaves as a

rule, and a female catkin which tei^minates the axis of the bud.

Lower down the same shoots we meet with leafy or wood-buds,

in contradistinction to flower-buds. On other parts of the same

tree, however, hafy buds may, and do, occur anywhere.

Fajus syhatica, Liun.—The bud of the Beech (PL 15 ; and figa.

68-78) is elongated, spindle-shaped, |-f inch in length; on the

outside are eight closely imbricating rows of stipules arranged

apparently in opposite decussate pairs. I say apparently, because,
r ^^

as the leaves are alternate, it is possible that these stipules are

really alternate, though so compressed as to appear to be

opposite.

The first pair (fig. 69) are small, triangular, and pointed. The

five following are also triangular, each rather larger than the

preceding and more convolute, till each almost encloses the whole

upper part of the bud. The lower ones are brown and coriaceous

;

the upper membranous, and furnished with numerous straight,

longitudinal, parallel, slender veins from the base to the apex.

The covered paits are white, the exposed brown. The upper ones

are ciliated with long, recurved, silvery or satiny hairs. They

are sometimes a brilliant pint or rose-colour, but less often than

those of the Hornbeam. The fifth and sixth pairs (fig. 70) are

ciliate with short hairs, aud rolled round a considerable part of

the bud.

The seventh pair are half as long as the bud, but otherwise like

the sixth
j the eighth pair two-thirds as long as tlie bud ; the ninth

nearly as long as the bud, with silky hairs directed downwards,

and the outer one of the two distinctly overlaps the inner. The

tenth pair are as long as the bud and each is convolute, so as to

cover nine-tenths of the bud or even more. The eleventh pair

(fig. 71) are similar, and almost meet at their edges. These

eleven pairs of stipules show no traces of a leaf.

Fig. 72 represents a bud after tKe removal of the first eleveu

pairs of stipules.

About the twelfth pair there is a material change ; they {H-
^'^^
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69.

70.

71a;

73.

Si

74.

72.

u*
* w

1^*8 ^

sr. St,

3

78.

68. Wiuter-bud.
70. Sixth -

Be syivaiwa).

C9. First or lowest pair of stipules.

oiled withii the other ; /,
7l! B ^^'^ of stipules overlapping at the corners.

eventh pair of stipules, showing how one is roneu v^imi i -"- ' -

position where the leaf should be though it is yet absent -Ha, transverse

72 Tu^v^^?^
^^ ^^^® stipules, showing the extent to which they overlap.

• -tne bud after eleven pairs of stipules have been removed ; A the first lea t

;

f ^m ® ^^^Ifth pair of stipules ; e, e, the edges of the outer one ot the

^
twelfth pair.

• ^^>

f.
the twelfth pair of stipules flattened out ; /. the first leaf belonging

75 J 5 S^ thirteenth pair of stipules ; /, the second leaf.

76 J fv!
^^^/o^rteenth pair of stipules ; /, the third leaf. . , , ,u

'

fourth
^^'^"^^^ ^^ ^^^ fifteenth pair discernible in this bud

;

I, the

78.

fourth leaf.

'^

"' "
^""

'di
JP"\di8cernible in the bud examined ; Z, the fifth and last leuf

JuTiPfT'"'''. ;
occupjing the centre of the bud. , ^, , ^Jun tion of the wood of two seasons' growth; sc.sL, sears of the outer

„"'" pairs of stipules that covered the wiuter-bud and which were

liiaccoinpanied by leaves.
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are smaller and have a leaf

its stipules, concave on the inner face, and plicate along the

course of the ascending lateral nerves.

The thirteenth pair of stipules (fig. 74) are rather narrower,

especially at the base. The leaf is about half as long as the

etipules.

The fourteenth pair (fig. 75) are much smaller, thinner,

narrower, and uneoual : the inner one beine: the smaller. The

three

belong

than

The next leaf (fig. 77) is large, deeply concave, or rolled into a

cylinder, occupying the centre of the bud, and densely covered

with silky hairs on both surfaces, but particularly on the back,

as are all the others.

The above description may be regarded as giving the average

composition of the winter or resting bud of the Beech. Larger

buds have a greater number of leaves and stipules ; smaller buda

fewer. Stronger shoots on vigorous young trees have more

leaves, though the inner ones are very small or but slightly

developed in winter.

If the shoot is examined the scars where the stipules were

inserted may be seen, forming rings (figs. 78, 79) round the ha^e

of each annual shoot. The shoot elongates considerably between

the leaves, but not between the stipules, so that the stipular

rings remain close t/>o-Pthpr- f.TiARP a.rp vp.rv nersistent, and can

traced for years

narrow, brown fitiniilfis of the bud are thro

imbera"iii.li t;iic leaves expana, and may oe rouna hi laig^ «

under the trees. The terminal bud is straight ; the lower one»

stand out from and curve towards the twig. Before unfolding

they tend to turn upwards, but afterwards bend down {VI 1 •

figs. 2-6), as in the Elm &c. The leaves are plicate.

The flowering-buds (PL 15. fig. 7) are much thicker than the

others. '/'.

Carphitcs Betulus, Linn. (PI. 12. figs. 4 & 5).—The bud of the

Homb^m ha« at the base about half a dozen* very small dar^

pale at the base and brown above, ^^^^^^,\,

the apex, and sometimes with two points, then two or t

^
coloured like the preceding, but pointed ; then follows the pa^

enclosing the first leaf. After these the stipules become longe ,

* I could not determine the exact number, ae two or three had W «°'

two
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more hairy, and more rounded at the end, the brown part becomes

shorter, and after one or two days disappears altogether; they

are fringed with hairs. As the stipules expand the shoot turns

down, 80 that the leaves hang towards the ground.

FiVs. 79 & 80.

80. Corylus Avellam,

~ X2.

79. Twig of Beech.

Corylus Avellana, Linn.—The bud of the Hazel-nut (fig. 80)

IS protected by stipules Avhich gradually increase in size. The

first four pairs are without leaves. The fifth have a well-formed

leaf. The second pair and following stipules are fringed with

fine hairs round the edge. The stem and petioles have two

^ds of hairs:—1, fine, silky, white, and more or less adpressed ;

and 2, reddish, upright, glandular, hairs. The young shoot bends

over downwards for protection from cold. The leaves are con-

duplicate. The stipules are often beautifully pink.

f^<^itaneavesca, Gaertn. (Spanish Chestnut) .—The scales which

P'-otect the bud of the Spanish Chestnut (figs. 81 & 82) are, I

'believe, connate stipules ; this is indicated by their being fre-

^ijently indented at the apex. The outer one is dry and brown.

^^ second scale is longer and greener. Its true character is

«^own not only by the indentation at the summit, but by the
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presence of a rudimentary bud at the base, which is situated, not

at the side as it -would be if the scale were a single stipule, but

(fig. 82) opposite the centre.

Pigs. 81 & 82.

r^tf >P'H

% H ^f

/f

X4

%

\\ nat. size

Spanish Chestnut.

The following pairs are separate, hairy, and about as ^^^8
^.;. ^^.t rpj^g

^^^^ j^^^ ^^^ .^g stipules are similar. The fift

]p« Q7.r. rio^^^r^^^ «^j ^^^^1.^,. ol..xvfAT- than their Iciit.

their leaf.

pair of stipules are narrower and rather sliorter than their lea •

The following stipules become quite narrow. The leaves are

conduplicate.

Oak, q Ehrh.—The buds of the Oak

they

trast

are even more complicated than those already

(figs. 104 & 105) are a ricli brown, and make a beautiful contras^

with the greyish-black of the stems. They are short and coni^c^^

and the colour, together with the arrangement of the scales,
g"''^^

them a curious similarity to a miniature cone of a pine.

The buds differ considerably in size, but are compa^a^'^^^j^

short, broadest above the base* but somewhat below the wi '

covered with dry brown stipules, arranged in five
iinbncai'n
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rows. The buds are slightly pentangular, each of the five angles

being made up of one stipule from each of two continuous and

successive pairs. The pentangular character of the bud is due

to the leaves being on the f plan of arrangement.

Figs. 83-103.

^i:^ /CO /TY^
fi5 84 85 86 87 88 &9 90 91

92 93 94 B5 96 97 98

....U

88 100 101 102 103

Quercus peduneuluta,

83-102. Pairs of stipules forming the scales of the winter-bud, stetched in the

first week of May ; some of them had small lateral buds between them,

but no leaf; the bud had resumed growth, was oblong, and 16-5 mm.
in length.

^- X2. St, stipules; I, leaf, conduplicate in bud, but not likely to attain

any great size if it bad been allowed to develop.
-103. Stipules which had elonrated when growth was resumed in spring.

TIB rm , , , . _
"" "

Th
aggregated

hich is

—" "" ju vMiiLcr. jine nexr iwo are aiso {jumi/cii, ""^

nexUnes are rounded and short ; those following more and more
^_ongated, and ovate, membranous except at the base, strongly

^J^iat€ or hairy at the margins, and densely hairy at the base on

bud'T^
^^^®- The number of leafless stipules differs in diflferent

thoj'
*^^^^ ^^® sometimes more than 40, or 20 pairs, before

JQ
^^ .^*^^taining the first leaf. Figs. 83-103 represent the series

single bud. The first leaves are small, and often bent and
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crumpled from not having room to extend either longitudinally

or laterally. They are obovate, very shortly petiolate, with two

and three or three and four lateral lobes, with a terminal

one, and are greenish yellow, glabrous with the exception of

a, few haira on the midrib, especially on the underside, with

a few small ones at the edges of the lobes beneath. They are

accommodated in the middle line between the angles formed by

Figs. 104 & 105.

.'ft'

Oak buds.

the stipules and by the thinning away of the edges of the Utter;

and the lobes seem to favour their being crumpled laterally or

crushed together at the sides, as they have most room along the

middle line.

The hairs at the edges of the stipules serve to keep ^^^

j'^J
compact, and to drain away moisture down the outside of t e

internally
where the leaves become narrowed towards the petiole, «

would also serve to keep the young and tender leaves warm.

Lateral and secondary buds occur frequently in the low'er p



^
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of the primary bud, in positions corresponding to tlie axils of

primary but aborted leaves. Tliey have tbe same structure as

the primary ones, but are much simpler, and consist of a few

pairs of stipules, tbe outer ones of which are comparatively large.

These buds appear but seldom to become developed into branches

on the expansion of the primnry bud, but remain small. Acci-

dents to the primary bud, however, would of course cause them

to become developed into branches.

The following is the composition of a flower-bud, that is, one

containing amenta

:

The first fourteen pairs of stipules, or thereabouts, have

neither leaves nor amenta, but serve the purpose of protection.

The first five pairs of stipules are very small and rounded

;

the first pair are often acuminate or tailed.

The sixth and seventh pairs are twice as large, roundly trian-

gular, concave, finely ciliate.

The eighth and ninth pairs are half the length of the bud, tri-

angular, obtuse.

The tenth pair are | the length of the bud, broadly triangular,

subacute, covering great part of the bud, and pubescent on the

back.

The eleventh and twelfth pairs are as long as the bud, and
covering | of it, each stipule covering two faces of it, and the

naif of one stipule overlapping half of the other. The cilia are

DOW much longer than those of the previous stipules.

The thirteenth and fourteenth pairs are pubescent on both
faces.

The fifteenth and sixteenth pairs cover a small, subcompressed,
Miry amentum of male flowers. The amentum is axillary, but
»o leaf is discernible.

^

The seventeenth, eighteenth, and nineteenth pairs are much
smaller than the two previous pairs, but otherwise similar, and
«^h pair protect an amentum.

{^
twentieth pair are small, membranous, sHky on both

whit'

^^^^^^^^ ^ ™^^^ amentum ; and the twenty-first pair
^^t appears to be a female inflorescence in a very minute or early

ab«f^f
^®^^^^P"^ent. In all these cases, leaves are entirely

Tt^^ ^""I'sceniible during the months of winter.

As th t

^^'®^Sreen Oak the leafless scales are comparatively few.
e tree belongs to milder climates, perhaps the leaves do not

HTs
"" '"'''^ protection.

JOUBN.—BOTANY, TOL. XXXIII. T

cover

\,
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SALICINEiE,

Salix Caprea^ Linn.—The winter-buds of the Goat "Willow are

ovate, obtuse, tumid, relatively short, and more or less downy.

The terminal bud dies, so that growth is renewed bj the lateral

ones (fig. 106). The bud is covered by a cap or scale in one piece

Figs. lOG-108.

JUS

irt

106 a. 107. 107 a. 108.

107

Salix Caprea,

Portion of shoot with a lateral bud ; 5, scar of fallen leaf; 5..^^ Bcarof

fallen stipules. 106 a. Posterior view of the same bud.

Anterior view of another bud bursting, showing the silky leaves, /*;

w,s, winter-scale. 107 a. Anterior view of the same scale removed and

spread out, showing two midribs, m m ; ae, anterior edges, slit naturally r

i?.r, posterior edges, slit to the base naturally on the bursting of the bui

108. The first leaf from the bud, 106.

that shows no line of cohesion on either the anterior (fig. 106)or

posterior face (fig. 106 a). Laterally, however, there is a
"^'^^'^
stron,

AVhcn
spring, the scale splits regularly from apex to base on the posterior

face, and from the apex domiwards, for one-third to one-half its

length, on the anterior face (fig. 107). If the scale splits further

on the anterior face, it does so irregulariy. The whole scaler

flattened • - -
. . . .^„ .nfnral

plitting,

^phttmg aiiu Lilt; two riDs maicate tnat rne scaie yj'- -—

bud is composed of two leaves inserted right and left on

axis and cohering by their anterior and posterior edges.

J
first true leaf (fig. 108) is roundly ovate, obtuse, densely s^ 7

flattened out at fig. 107 «, shows the extent of the natura

and also the two ribs or keels. This method ot

splitting and the two ribs indicate that the scale of the wmtef-

, , Pi »^ the

face,

narrower.
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The fourth leaf is oblong and more narrowed to the base. The

fifth leaf is lanceolate ; and the sixth and seventh are very similar.

The eighth leaf is more decidedly narrowed to the base, and

when in situ is more completely rolled round the bud than the

previous ones, and almost entirely covering it. It will be seen

that there is little difference between the lengths of the first

eight leaves. The ninth, tenth, and eleventh leaves are very

similar to the eighth, but mucb shorter and smaller. The

stipules are large, particularly on the leafy shoots ; but they

^develop after the leaves are expanded, or during that process.

Some forms are exstipulate.

In Salix cinerea, Linn., the winter-buds are ovoid, short,

ancipitous or strongly but obtusely carinate laterally, that is right

and left. The scale has a slight ridge along the centre of the

posterior aspect, and this splits to the base as the buds expand in

spring. The anterior face becomes notched or merely emarginate

»t the same period. The stipules are minute and inconspicuous

m bud, but ultimately develop to large size.

S. jiyrifoUa, Anders., has the winter-buds short, ovoid, dorsally

compressed, but biconvex, carinate on the two lateral edges, not

fidged on the posterior face. The scale splits along the posterior

face, but not always to the base. The anterior face splits about
halfway down. The scale splits more than halfway down the

dorsal aspect, then it splits circumfercntially by a fairly even line

Wl the upper portion is only held by a narrow shred, and in this

position it clings to the axis for some time. The lower portion

forma a cylinder round the axis, but is burst at last by the

swellmg of the latter, and the whole scale in this torn condition
^ils away. The leaves are oval in bud, densely woolly on the

•Jack and downy on the face.

_ <^0Tdata, Muhl.—"Winter-buds relatively long, narrow, sub-

^ate, obtuse, obtusely carinate laterally, with a wide, shallow

^oove along the dorsal aspect. The scale splits to the base on

.
^^^^^^ aspect, but merely becomes emarginate on the anterior

ace, and in this condition soon falls away bodily. The inner

^ of the scale often splits away from the outer, and appears

sm^ll^^

^°^^^ ^ery membranous scale. The stipules are Tcry

^^
m hud, but develop to fair size as growth proceeds. The

rger ones are more or less cordate or half-cordate, and glan-

"'" dentate or denticulate.

t2
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Salix lucida^ Muhl.—Winter-buds oblong, or the lower and

shorter ones ovoid, very obtuse, tumid, strongly but obtusely cari-

nate laterally, reddish-yellow, glabrous aud shining as if vamiBhed,

as are the shoots. The scale splits to the base on the posterior

face, which is convex; but the anterior face remains entire, in

this respect resembling the scale of S. alba. The iuuer face

splits away from the outer like a second membranous scale, when

the bud bursts, as in S, cordata ; it is likew^ise emarginate. A

few of the lower leaves next the scale are furnished with long

hairs, chiefly on the midrib, but the others are glabrous or

nearly so. The stipules are small in bud, bnt afterwards

become orbicular, or half cordate, higher up the axis.

S^ lanata, Linn.—Buds large, ovoid, narrowed to an obtuse

point, thinly woolly, light reddish-brow^n, not carinate, or only

obtusely and obscurely so tow^ards the apex. Wiuter-scale

bursting to the base on the posterior face, and bidcntate at the

apex on the anterior face. The two principal nerves occupy a

median lateral position, but approach towards the apex and end

in the teeth. The imier face of the scale becomes almost com-

pletely separated from the coriaceous outer one, and elongates

slightly with the developing bud ; it is bideutate, and corresponds

to the outer one except in texture.

The leaves are short, broad, ovate, varying to lanceolate higher

up the axis, and densely woolly on both surfaces. The stipules

are relatively large and ovate, but develop pari passu with the

leaves, aud occupy the space where the leaves are narrowed at

the base. They are to a great extent covered by their own leaves,

and are nearly glabrous in their earlier stages.

S. reticulata, Liim.—Buds ovoid, very obtusely carinate laterally.

Winter-scale elongating considerably in spring, membranou?,

bursting a little more than halfway down on the dorsal f^e an

bi-trifid at the apex anteriorly. The bud pushes out at the

apex of this cylinder, bnt the scale eventually gets split an

thrown off.

The leaves vary from orbicular to orbicular-oblong, ^^^^"^

reticulate on both surfaces, thinly woolly when youngs ^
becoming more nearly glabrous later on. The 'Student's ilo^^

of the British Islands' says the species is cxstipulate, but m
tooth-hke stipules are certainly present in spring.
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&//x stijpularis, Sm.—Buds lanceolate or narrowly ovoid, ob-

tusely and faintly carinate laterally. Winter-scale bursting to the

base posteriorly, and slightly bifid at tlie apex anteriorly. Leaves

broadly lauceolate. Stipules linear-lanceolate, very small in bud.

Sjjphylicifolia, Linn., var. Weigeliana, Willd.—Buds ovoid, or

oblong, more or less flattened, strongly carinate laterally. "W inter-

scale usually bursting to the base posteriorly, and varying from

emarginate to bifid anteriorly. Many of the scales burst

throughout their length on the anterior face, but such scales are

generally crippled or dead, and often contain the grub of a moth.

The leaves are also crippled, and have a difficulty in getting clear

of the scale. Stipules small, and involute at the edges long after

leaving the bud. Some of the scales burst at the apex and

some at the base, but all aj>pear to be crippled by insects or

otherwise.

^ alia, Linn.—The winter-buds of the White Willow are

all axillary ; the terminal one as well as the tip of every shoot

dies. The buds are oblong, obtuse or subacute, compressed

aotero-posteriorly, but tumid on the anterior face (fig. 109),

thickened at the edges, and have a thickened suture (fig. 109 a)

along the middle of the posterior aspect. The cap-like outer

and only scale, owing to its thickened edges, might seem to

consist of two leaves united, and the strong, slightly branched

nerve easily seen on the inner face of these thickened edges

tends to support this view ; but no suture is discernible on the

Wterior face. Whea growth recommences in spring, the scale

bursts along the suture on the posterior face (fig. lO-ib).

When the tip of the scale dies in winter, it breaks off during
the bursting of the bud ; and when the whole of it dies the

growmg leaves rupture it at its insertion on the stem.
The first true leaf (fig. 110) is ovate, flattened on the pos-

terior face against the axis, incurved at th.e sides, and covering

two-thirds of the bud. The dorsal face is silky, but the inner is

g'abrou.
; edges ciliate.

ihe second leaf (fig. m) is oblong-ovate, densely silky on the

»ack densely and finely ciliate.

.
^® third leaf ig smaller, and covers about f of the bud, but

..
""[^'^^ ^8 similar. The fourth is smaller, but covers about | of

the bud.
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The firtli leaf (tig. 112) is lanceolate aud very much smaller,

but otherwise similar to previous ones. The sixth leaf covers

the bud with the exception of a small slit at the base; but the

seventh overlaps at its edges, completely enclosing the bud. The

eighth leaf (fig. 113) is very small and membranous. The ninth

Figs. 109-114.

109 109 ct 109 Zf aio HI 113 113 li4

Willow {Salix alba),

109. Anterior aspect of winter-hucl covered with one scale. 109^:. Postenor

aspect of the same, showing the median thickened suture, s, 109 i. Scales

of winter-buds bursting along the suture on the posterior aspect, showing

the uiass of leaves I, bent at the apex.

110, The first true leaf immediately inside tliC winter-scale.

HI. The second leaf.

112. The fifth leaf.

113. The eighth leaf,

114. Tbe tenth leaf.

leaf is membranous and almost glabrous ; while tlie tenth (fig. U^)

is lanceolate, acuminate, subtransparent, glabrous, and minute.

All these smaller leaves are completely convolute, and they

gradually open at the edges as the younger members of the bud

become more bulky.

The stipules are minute or undeveloped in the winter-buds.

The convolute vernation of the leaves, and their silky, denself

ciliate character amply protect the younger members. Tn«

bursting of the winter-scale along the posterior face allows it to

prolong its period of protection.

Summary of the Winter-hiids q/Salix.

I have been in some doubt with respect to the nature of the scale

covering the winter-buds, but have come to the conclusion tha

this scale consists of two modified leaves, connate by tbeff

margins along the median line of the posterior and atitenor

aspect of the bud respectively, and advance the foIIo^vlCg

reasons :

—

1- The scale in all the 11 species bursts along the P^^^^"^

face, generally to the base. Salix pyrijolia and S.
^'^^'^'^^^^^^l^

exceptions, inasmuch as they generally split a little more t ^

\
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halfway down. The swelling of tlie axis completes this ope-

ration later on. Salix pJiylicifoUa var. WeigeliaJia often bursts

along the anterior face, or irregularly ; but this appears to be due

to the crippling of the bud by parasitic insects.

2. There is sometimes a ridge on the posterior face corre-

eponding to the line of union, as in S. alba and S. cinerea. In

S. cordata there is a wide shallow groove at the same place.

3. The anterior face during the expansion of the buds in spring

hceomcs cmarginate, bidentate or more or less deeply bifid at the

npper end, 8. alba and S. lucida are exceptions,* inasmuch as

the anterior face remains eatire. I have observedjno ridge, indi-

cating union, on the anterior face ; but as this is generally absent

or inconspicuous on the posterior face, it does not much invalidate

the presumed cohesioa of the anterior edges of the leaves.

4. The strongest evidence, perhaps, of the presence of two

leaves in the formatioQ of the winter-scale, is that the latter is

more or le?s strongly carinate on the edges, right and left, that is

laterally.
^S". lanala, S. reticulata, and *S'. stipularis are ob-

scurely carinate. The inner face shows a number of longitudinal,

parallel nerves, the two strongest of which occupy the position

«f the carina or keel, and correspond to the midribs of the

two leaves. The midribs being right and left of the bud, agree

with the insertion of the first two leaves of axillary buds, those

leaves being generally at right angles to the leaf on the main axis.

A curious case occurs in Salix cordata, S. lucida, and S. lanata.

The inner and membranous face of the scale separates more or

lesa completely from the coriaceous outer one, and resembles a

second scale. It is, however, exactly opposite to the outer layer

«f the scale (not alternate), and is divided in the same way as

the outer layer.

^opulus nigra, Linn., var. pvramidalis, Spach (fig. 115).—The
ermmal bud of the Lombardy Poplar is conical, angular, and

/>-7 mm. in length. Axillary or lateral buds are smaller and
uch less angular, owing to the fewer scales in their composition.

J

^nietimes one or both of the stipules of two fallen leaves, not

^f^iDg part of the terminal bud, persist through the winter.

^e first and second pairs of stipules forming part of the

mmalbud belong to leaves that developed during the previous

^nimer and fell in autumn. They are the hardest of the stipules,

i\^T • ^^^^ *^"'^ P^^ir ^re larger, and to them belongs

»r«t leaf of the bud. Tlie fourth pair are longer than the
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115

VSiCL

119.

Figs. 115-121.

116

>/

lao.

''

«.

H

!"'

:*.!

IMU

^:

['-

117.

121

118 c£

118.

*'h

Winter
I'nff to a

lie

115. Terminal bud showing one pair of persistent stipules, st sf, belong

leaf of the previous season. . ,

stip^^^^j

Terminal bud showing one from each of two pairs of pcrsis en

Axillary bud showing only one of the outer pair of stipules, s
.

^^^ ^^^^^

I, third leaf in the bud, often dying in winter ;
st, si, its stipu

117.

118.

separate.

119. /, fifth leaf in the bud; st, st, its stipules. 119 «• The sam
.

^

separately.

120. I, eighth leaf in the bud ; st, st, its stipules,

121. /, inner face of eighth leaf; sf, st, its stipules spread out.

hoffa
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third. Their leaf is subulate, and about one-third aa long as

their stipules. Sometimes it dies in winter. The fifth pair are

sometimes, though not always, as long as the bud. The third

leaf belongs to them, and has increased considerably in size aud

slightly in length. The sixth pair, because covered by the

previous ones, are more membranous. The fourth leaf, belonging

here, is nearly as long as the stipules. The seventh pair are

about half the length of their leaf, and very membranous.

The ninth aud tenth pairs are less than half the length of

their leaf.

The above would be the average composition of a bud at

mid-winter
; but there is considerable variation in the relative

lengths of the leaves and their stipules. Sometimes the third leaf

belonging to the fifth pair of stipules is nearly equal in length to

the latter; but it may be the fourth, fifth, or sixth leaf which

attains this size. The first two or three leaves never attain

any great size, even if they live through the winter. Their

stipules, however, are always largely developed, and more or less

cemented together with a viscid gum, obviously for the {.rotection

of the leaves. The leaves that attain a large size in the bud
retain their predominance after expansion, while the small outer

ones remain relatively small.
The axillary or lateral buds are small, and covered by two pairs

of large stipules, the rest being smaller. The leaves accompanying
the latter, however, are relatively lurcre.

CoJS'IFERiE.

.
^^^'^ excelsa, Link.—The winter-buds (fig. 122) vary greatly

^size, those at the apex and immediately beneath it being
strongest on the leading branches ; they are also the first to

resume growth in spring. AH are covered with numerous scales,

^
'ch consist of modified leaves. The actual number of scales

"es greatly according to the size of the bud. The accom-

27^ ^Sures would represent buds and scales about the

sclle

°^ '^^"^' ^^*®^ growth has recommenced. The outer

^^
es are the most coriaceous, and elongate slightly or not at all

;

e inner ones are transparent and membranous, elongating con-
"'i^bly in spring.

diaarr
^^^ ^^""^ ^^^- ^23) consists of a lamina, which becomes

or pe^
*^^ ^"^^'^ ^^°^^ ^° *"^^^) ^^^"' ^ ®^°^^ persistent portion

P^ estal, surmounting a basal portion which is decurrent upon
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the axis. Fig. 124 shows a smalJ, slightly modified leaf—a form

which occurs but sparingly.

The basal portion of the bud is covered with broad, triangular,

acuminate scales (figs. 125, 126) with a more or less evident

Figs. 122-131.

J'

^-,

>

I
nV- f'

J}-

-^^1

^i ^v

I
133 I la/i' 135

F«^

f-^

Y_- X
"^^^y

r ' _ H

,-_ c

t;A '»

las 127 128 129 130

P^<:•m exceUa, X 3.i^^<:•m excma, X o. ,

122. Apioal and two laieral biHTs; p.l.pj.pj, pedestals of leaves after e

green i^ortion has been removp-d. .

123. Normal and perfect leaf; /, leaf; 2h pedestal ; h, basal portion decurren

124 [htly

in one another.

base

idrib.
125 & 126. Leaves now modified to triangular acuminate scales with a r

127 & 128. Succeeding forms of scales.
.^^ of

129, 130, & 131. Inner scales after they have elongated, about the °^^|*^.^

April; /, / in figs. 129 & 130 would seem io repi-esent the lam
^^

surmounting elongated pedestals; the same portion in "^^
^^^qj

hooded over tlie apex of the bud ; the lower portions are mem ra

and transparent.
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midrib, and which seem to consist of the "whole leaf modified.

These are followed by a few oblong, obtuse, or subacute scales

(figs. 127 and 128) that are still coriaceous, but elongate slightly

in spring in the case of the inner ones.

The innermost scales (figs. 129, 130, and 131) are as long

as the bud, or nearly so ; but after tlie resumption of growth

they soon extend beyond the coriaceous ones, keeping pace for a

time with the elongating axis, and completely enclosing the young
and true leaves. These inner scales elongate chiefly iu the lower

portion, which seems to correspond to tlie pedestal. They are,

on the whole, more or less spatliulate, but vary iu form, and the

apical portion seems to correspond to the lamina, because there

18 generally a trace of a joiut or articiilation. This apical portion

IS sliglitly more coriaceous and browner than the long and very

membranous lower portion.
Some of the inner scales are more or less evidently trifid

(fig. 130) or tridentate, the lateral lobes appearing to correspond
to the shoulders seen below the pedestal of the normal and

Perfect leaf. The innermost scales (fig. 131) are suddenly

^dened at the apex, forming a hood or cap rolled round the

apei of the bud and comph-tely covering and protecting the young
leaves.

CrCADACE.E.
n Cycas {Cycas revoluta, Thuub.) one tier of leaves is pro-

^Ji'ced every ye,^, all developing' simultaneously. The bud is

covered with a mass of imbricate pro-leaves or scales. The latter
are subulate, elongate, ending iu a spine, dilated and triangular

^ he base, densely covered with a pale brown, woolly felt, erect
«r incurved in bud, ultimately spreading with age, but persisting
or many years. Thus two sets of leaves are de\ eloped every
year, each tier duly alternating.

n Zamia also (Zamia Flsclieri, Mio.) the buds are protected
l^ numerous scales.

HYDEOCHAEIDEiE.

branr**
^^^'^ ^oyo^ewse, Karst.—The sheaths are large, mem-

bat
^^' ^^^°"^less, iutrapetiolar, connate in front of the petiole,

contai ^H vf
^^^ ^^^^^ ^^^^^ ^^ readily separating when the

"Whb! V^
^^ °^^^^^* ^^^^ ^^ ^* ^^ ^'^^"* *" expand, persistent,

The't^
^^^^* ^^^^' ^"^ alternating with the leaves.

ermmal or crown-bud is covered by the sheath of the
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youngest or Jast developed leaf, and succe:ssively by the slieathsof

younger leaves, which are numerous. The leaves theinseked are

convolute in bud, beinij rolled up from one edge to the other.

Axillary buds arise in the axils of old sheaths and develop

into stolons. The first node develops roots and two leafless,

enveloping sheaths before a perfert leaf is formed. Their sub-

sequent history is the same as that of the terminal bud or

mother-bud.
r

HiEMODOEACE^. .

Ill Sansevieria guineensis, Willd., the leaves are radical, of two

kinds, arising at the growing-[)oints of an underground rhizome.

Those on the rhizome beneath the soil are reduced to mere sheaths

which soon perish. Above ground are five to six or more, also

reduced to sheaths, but leathery, green, rolled round the bud and

overlapping at the base, as well as closely imbricating over one

another. The lower ones are mueronate, and the rest have a

subulate point of greater or less length rej)resenting the lamms.

The perfect leaf is usually solitary, and, like the rest, convolute

iu bud, but when developed, ligulate, entire, leathery, glabrous,

convex on the back and shallowly grooved by the iacun-ing
-^^

the sides.

The terminal bud is deeply sunk in the centre of the convolute,

imbricating, cylindrical mass of leaves.

In 8. cylindrica, Boj., the primary and modified leaves are about

eight in number, dilated at the base, and closely imbricate,

enclosing a solitary cylindrical leuf, which occupies the whole of

the space betweeu the scale-leaves.

TACCACEiE.

Tacca artocarpifolia. Seem.—The crown or terminal bud is

subterranean, and also covered by the sheath. The flower-scapes

are le;>.fless, but furnished with bracts beneath the flowers an^

with a leaf at the base reduced to the condition of a spathe, D"

which rises above the ground on the resumption of growth.

In Tcicca cristata, Jack, the petiole is rather long, stout, deepj

channeiTed with a sharply angular groove and strongly rais^^

edges, glabrous, shining, deep purple-red, gradually ^"'^.'^'^^^

dilated at the base, and incurved at the sides till the margins
^^^

nearly closed. The base of the lamina is decurreut upon

petiole, and the ridges of the latter are continued into the

of

the

sheath

at the base.
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The terminal or axial bud is enclosed by the sheath of the

youngest leaf, and the rest are imbricate.

The undivided lamina, the grooved petiole, and the large sheath

of this species are all very different from those of Tacca arto-

carpifoUa,

HoXBUKGHIACE^.

diji^ The terminal bud is

subulate, elongate, or slenderly conical, covered in succession

by each pair of leaves, which are incurved at the sides so as

to cover the bud with very short petioles, or sessile in their

earlier stages. The tliickeued and dilated base of the petiole

is
. accommodated in the space left uncovered between the

petioles of the next older pair of leaves while still in bud. The

leaves remain erect and incurved at the sides for some time after

they fold away from the bud.

Axillary buds nre mostly flower-buds, and are sheltered by the

dilated base of the petioles in their early stages.

3ms are annual, and produced from a subterranean,The

form

LiLIACEiE,

Dianella aspera, Eeg.—Sheaths laterally compressed, eqintant,

dilated and amplexicaul at the base, closely aggregate and im-

hricate; the edges are pale and membranous, w^hile the midrib

18 developed into a narrow wing, finely serrulate and prolonged
on to the base only of the lamina.
The terminal bud is deeply sunk amongst the equltant sheaths.

Axillary buds arise in the axils of the i)rimary leaves at the base

01 the shoots. These leaves arc very short and conduplicate,but
^t differentiated into sheath and lamina. The shorter ones are

™gular, the longer more subulate, and all those that are

iindifferentiatcd into sheath and lamina become brown and die at

^ early age.

^e leaf is conduplicate in bud; the sheath is permanently

^
and equitant, while the lamina unfolds as in most other

^ecies with conduplicate leaves and belonging to different orders.

18
18 different from Irh Pseudacorus and Helmholtzia glaher-

oTtli^^
^^^^^ ^^^ ^^™^^ ^^^^^^ *^ ^^ ^ dilatation of the midrib

•^ ^^^^^^ and upper surface respectively, so that the lamina

' *^ right angles with the axis instead of being parallel with it.

\
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Phtltdrace^,

Helmholtzia glaberrima^ Caruel.—Here, again, the axial or

terminal bud is protected by the equitant bases of the leaves.

Axillary buds seldom develop, but they also would be pro-

tected by the same means as the terminal one.

JUXCACE^.

Prionium Palmita^ E. Mey.—Leaves dilated at the base, im-

bricate and sheathing, persistent.

The stems are woody, erect, slow-growing, and closely invested

for many years both by living and dead leaves, the tough fibrous

tissue of which resists decay for a long time.

The sheaths are gradually dilated towards the base, but suddenly

widened there, surrounding a considerable portion of the stem,

whose edges are perfectly continuous with those of the lamina.

Terminal bud very large, continuous, consisting of many erect

leaves which attain a length of 75 cm. to 1 m. before becoming

exposed.

Axillary bnds seldom developing, except w^hen the terminal

bud is injured or destroyed, accidentally or otherwise. Fresh or

additional stems usually arise from the base of the plant, as

suckers from the creeping rhizome,

PALMiE.

Cocos nucifera, Linn.—The sheath is entire, and consists of

several layers of brown Ebres, some of which are longitudinal, while

other series cross each other diagonally in an ascending direction,

and form a layer like woven stuff of very coarse texture. The

fibres are more or less mixed with membranous, more perishable

material ; they arise or are given off from the edge of the petiole.

The sheath may be compared to others occurring amongst Mono-

cotyledons, and differs only in the extraordinary developmen^

of the fibrous portion, while the membranous matter is

perishable.

more

. ...^., sunk amongst tlio
imbricating

bases of the petioles and surrounded by the shcatb, whicn w
The terminal bud is deeply

ultimately split by the swelling of the axis. The developing

leaf is compactly folded, with the piunEe imbricated in » ^ '

like mass, attaining a great length before it unfolds and pu* ^^

up from the centre of the crown of leaves.

Axillary buds seldom or never develop.
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Pinanga DicJcsonih Blume.—The petiole is semiterete, deeply

grooved above, with sharp edges, dilated towards the "base, and

then suddenly widening into a connate, cylindrical sheath sur-

rounding the axis. The older ones enclose the base of the

younger, but ultimately split b}' the thickening of the axis and

the increase of the number of leaves.

The terminal bud is completely enclosed in the centre of the

imbricating sheaths. The segments of the leaves in the bud
I state are densely imbricated and compacted into a smooth, rod-

like body, terete towards the base, compressed and pointed

upivards. The developing leaf pushes out of the mass of sheaths

in this form and attains a leno:th. of 1'2-1'7 m. before it com-

mences to unfold, and is so firm as to be safe from injury from

all ordinary dangers, and even from the storms of wind or rain

to which it might be subjected in a tropical country.

PANDAXEiE.

Freycinetia Banksii, Cum.—Here also the terminal bud ia

deeply sunk amongst, and protected by, the sheathing and more

recently developed leaves. The stem is completely covered with

the imbricating sheaths for some years.

Axillary buds are seldom developed, but arise sometimes upon
the naked portion of the stem. They are protected by numerous
imbricate leaves reduced to the condition of sheaths with only

tfie rudiments of a lamina.

CvCIiANTHACEiE.

Carludovica palmata, Euiz et Pav.—Leaves alternate, much
crowded or csespitose by the non-development of the internodes,

petiolate, exstipulate, palmately 3-6-partite, with the segments
jaultifid, multicostate, plicate, glabrous, persistent ;

petioles very
ong, comparatively slender, laterally compressed, rather deeply

grooved
aad sheathing base.

dikt
^^™^^^^ ^^^ ^« covered by the bases of the numerous

'
ed petioles, which are crowded together and imbricate.

^^
xiUary buds seldom develop, but where they do occur they
amply protected in their early statues by the broad bases of

^^e petioles in xvKn.. „.:u .1 i....
°

Th
m whose axils they occur,

e plant has very much the aspect of a fan-leaved Palm.
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Aboide^.

Pistia Stratiotes^ Linn.—Here also the bud is protected by a

sheath which is free and inserted upon the axis opposite to tlie

petiole; sheath membranous, transparent, and covering that

portion of the bud not sheltered by the petiole, persistent.

The axial bud is sheltered in the centre o£ the rosette by the

Burxounding leaves, and enclosed by the sheaths of both old and

young, unexpanded ones. In their early stages the leaves are

sessile, and more or less strongly involute at the margins.

The axillary buds develop into stolons with a slender, terete,

pubescent axis, bearing a rosette of leaves at the apex of an

elongated internode- Before the stolon elongates these buds are

sheltered by the older leaves of the plant.

In Chamcsdadon lanceoUtum, Miq. (fig. 132), the leaves are

crowded on a short axis, alternate, arranged on the \
plan,

sheathing at the base, petiolate, lanceolate-elliptic, entire, cuspi-

date, incurvinorved, glabrous, evergreen. The sheaths are largely

developed, half the length of the petiole, dilated at the base,

clasping the axis and several of the younger leaves. They are

adnate to the petiole but free for a short distance at the apex,

and resembling stipules in that respect, submembranous towards

the margin only.

The terminal bud is completely invested by the sheath of the

youngest expanded leaf, and \iltimately emerges from the free

apical portion of the sheath, which is the first part to open.

The axillary buds are protected by the investing sheaths of

the older leaves, but only a few of them develop into shoots.

This may be accounted for by the shortness of the stems^ and

internodes, and the consequent lack of apace to expose additiona

sets of leaves to the light.

Pathos (fig. 133).—The lamina is said to be absent in some

species. The ' Genera Plantarum ' describes the lower portion

of the leaf as a winged petiole, but that of P. Loureiri, Hook.

Arn., seems to correspond with the sheath of many Orchideff*

and which is also articulate with the lamina. .

The terminal bud is completely enclosed by the ^^^^^"^^^^^

sheath and lamina of several successive leaves, the lamma o

next younger leaf being the first to become protruded from

^^
Bheath of the most recently unfolded leaf. Every leaf is

considerable size and age before it becomes exposed.

J.

i

\

i

\

i
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Fig. 132.

sA '- -

Chammcladon lanceolahim, nat. size.

P» P'. P"t petioles of three leaves in tlieir order of development ; /, l\ laniina*

of two leaves iu their order of development ; s>li, sh\ ^h", sheaths of leaves

in their order of development ; sh" belonging to /?".

Fig. 133.

, Pot/ws Lourciriy nat. size.

' ^l^entitious root; s/^', expanded sheath of leaf ; sA", unexpended sheath of

y*>uugerleaf; /', T, ^'Mamin.x of three leaves in order of development;

'» ^ge of convolute lamina, l"\

LIXX. JOua.W—BOTANY, VOL. \XXIU. u
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The axillary buds are long, remain small, and are sheltered in

the depi^ession or fold at the base of the otherwise expanded

fheaths.

The articulation at the point of union between the lamina

and the sheath of the leaf of Poihos Loureiri gives it the

appearance of a compound leaf, and forcibly recalls what exists

m the species of Citrus^ such as C, Aurantium^ C.Decumana^ &c.,

which have a winged petiole, auricled at the apex and articulated

with the lamina. Limonia and Murraya^ belonging to the same

order, have compound leaves. The petioles of Limonia acidis-

sima are likewise winged. In Phyllartliron comorense the leaves

consist of 2-5 oblong-cuneate, flat joints, and appear to be dila-

tations or winged expansions of the common petiole of a com-

pound leaf. Each joint or piece is generally retuse or truncate

at the apex.

Thus, then, the outer scales which protect the winter-bud fall

into at least seven categories.

They may be

1. Pedestals of last year's leaves, as, for instance, in Pijrus

Aria,

2. Modified bases of leaves, as in the Maples and Horse-

Chestnuts.

3. Leaf-blades, as in Vihw^num Lantana.
4. Modified leaves, as in Viburnum Opulus, the Willows, *Sc.

5. Stipules, as in the Poplars, Oaks, Beech, &c.

6. Connate pairs of stipules belonging to the same leaf, as m

the Elm and Spanish Chestnut.
7. Connate pairs of stipules belonging to difierent leaves,a3

in the Hop, Gardenia and other Rubiacese.

Mr
Dyer and the staff of Kew, as also to Dr. Scott, for the facilities

they have been good enough to give me, and to my excellent

assistant Mr. Fraaftr fnr Iiis volnnLio nirl
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EXPLANATION OP THE PLATES.

Plate 12,

Fig. 1. Itlia vulgaris; young shoot.

2. The same, more advanced.

3. The same, with some of the leaves expanded.

4. Carpmus Betuhts
;
young shoot.

5. The same, to show the folding of the leaves.

Plate 13.

\ Fig. L Viburyium Opulus.

2. Acer platanoides
\
young shoot.

3. The same, more advanced.

4. The same, still further advanced.

5. Pt/rus Aria ; sprig with tliree buds.

Plate 14-

Tnontana

2. The same, more advanced.

3. The same, still more advanced.

4. The same, still further advanced

Plate 15.

Leaf- of

development. "*

Fig. 7. Flower-bud of the same.

OTE.— In fig. 1 the scales are represented too green ; they should be a grevisli

brown.



J_.u /l^GCri, ..Linn Soc. Jotjr^i.Eot it!..:c:;:;uTi.i2

"VVest.Kewma.Ti hi.h

rEVELOPMK.NI^ OF STfP'rL>p:8.



Lixb'bock.
l.H^.SccJov^^loxVo..yMW\ lli*^

Jt

\Ve«i N's'^^'"^^* r,. -J^r

"DKViLLOPMKN-L 0^^ STlT'OUh^



X,ubb o ck. Linn Soc, JouaN.Boi.VoL.XXXlH.Pl M

deyf;i.opiv!f:'nt of stipui;f.5

West'.t'sewipau lUh



L IT !

llKTT.SoC.JoUaN BoT.VoL.XXXIVl.J'l.lS

West/jUcwLTidia V tjf\

DEVElOPMF.NT OV STIPULES



RULES FOR BORROWING BOOKS FROM
THE LIBRARY.

As amended hy the Council^ l^th March, 1888. .

1. No more than Six volumes shall be lent to one person

at the same time without the special leave of the Council
r

or one of the Secretaries.
J
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DESCRIPTION OF THE PLATES.

t

V

I
" J- -

n

Plate 12.

Fig. 1. Tilia vulgaris; young shoot,

2. The same, more advanced.

-v :
"

,
3. some

4. Carpiniis Betulus
;
young slioot.

5. The same, to show the folding of the leaves.

Plate 13.
t-J -

^T .

\

Fig. 1. Viburiium Opulus,

2. Acer plaUmoides
;
young shoot.

3. The same, mope advanced.

4. The same, still further advanced.

5. Pt/rus Aria ; sprig with three buds

V>t w.

Plate 14.

Fig- 1. TJlmits montana] young shoot.

2. The same, more advanced.

3. The same, still more advanced.

4. The same, still further advanced.

'"-**
J

Plate 15.

Figs. 1-6. Leaf-buds of Fagus solvation in different stages of

development.

Fig* 7. Flower-bud of the same.

^'0TE.-In fig. 1 the scales are represented too green ; they should be a

Peyish-brown.
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On the Attraction pf Flowers for Insects. By the Et. Hon.

M
LL.D.

[Kead 4th NoTember, 1897.]

I CONFESS I should have thought that the researches of Christian

Sprengel, Darwin, H. Miiller^ o£ Lippstadt, Delpino, and others,

had made it clear that while honey is the real object which attracts

insects to flowers, colour and scent guide them to the prize ; and

that thus, as I have elsewhere said, it is to Insects "we owe the

beauty of our gardens, the sweetness of our fields. To them,

flowers are indebted for their scent and colour ; nay, for their rerj

existence in its present form. Not only have the present shape

and outlines, the brilliant colours, the sweet scent, and the honey

of (the) flowers been gradually developed through the unconscious

selection exercised by insects ; but the very arrangement of the

colours, the circular bands and radiating Hues, the form, size,

and position of the petals, the relative situations of the stamens

and pistil, are all arranged with reference to the visits of insects,

and in such a manner as to eusure the grand object which these

* •

has

visits are destined to effect."*

Prof. Plateau, however, in three interesting memoirs t,

recently called this view in question, and his eminence as an

observer of insect life justifies, and even demands, a reply.

He summarizes his conclusions as follows

:

" (i.) Les Insectes visitent activement les inflorescences qui

n'ont subi aucune mutilation, mais dont la forme et les couleurs

sent masquees par des feuilles vertes.
" (ii.) Ki la forme ni les couleurs vives des capitules ne semblent

aroir d'action attractive.

" (iii.) Les fleurons peripheriques colores des Dahlias simples,

ct, par consequent, des capitules des autres Composees radiees

n'ont pas le role vexillaire ou de signal qui leur a ete attribue.

»

^ ,^^..*c*..v. v^« v^v. «xj^ ^«^ ,

(iv.) La forme et la couleur ne paraissent pas avoir ae i^

attractif ; les Insectes sont evidemment guides vers les capitules

de Composees par un autre sens que la vue, sens qui est proba

ment Todorat." +

* * Flowers and Insects/ p. 50,
U

t ** Comment les Fleures attirent les Insectes " : in Bull. Acad. '^^^^^^..

Ser. III. XXX. (1895) pp. 466-488; ixxii. (1896) pp. 505-534; »^ii>-(^

pp. 17-41.

I i. c. XXX. p. 487.

. 1
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Before, "however, coming to Prof. Plateau's new observations,

it 13 necessary to have a clear idea of how Bees act.

If a Hive-bee is brought to, or finds, a small quantity of honey,

she laps up all she can, carries it off to the nest, and returns for

ffiore, often accompanied by one or more companions. It is, I

believe, immaterial, or nearly so, to the Bee on what the honey

rests, so long of course as it is not tainted. If during the Bee's

absence the honey is moved, the Bee returns to the same place,

Mid then hawks about, looking for it all round. Even if it is

coTered over, she will find it sooner or later.

I tried various experiments, placing the honey on slips of glass

placed on coloured paper.

It must be remembered, as Aristotle was the first to mention,

™t the Hive-bee keeps to one kind of flower in each round

of visits. Now, suppose a Bee to be visiting—say a daisy. In

i^ture flowers are more or less scattered ; they do not, at least

iiot lu aD cases, grow in masses as in our gardens. It must be clear

to everyone that when the Bee has finished the flowers on one

plant, and has to find another of the same species, the coloured

flowers would be a great help. Let anyone put a drop of honey

^^ a leaf, and another on a piece of white, yellow, red, or blue

paper on a grass-plot, and see whether the latter is not much the

^^re easy to find.

I now pass to Prof. Plateau's experiments.

1.

^he farst were made with single Dahlias. He cut some squares
of coloured paper (red, violet, white, and black), and in the ceutre

** each he pierced a circular hole corresponding in size with the

y^ow heart of the flowers. He then pinned these papers on to

"^e of the flowers,

^fie then says:—" On aurait pu supposer que les Insectes se

^ent portes exclusivement sur les autres capitules intacts

"^orescences masquees.
A stould The

were

should not myself have drawn any such conclusion.

alrS °^^^* ^^^® ^^^^ "^^^y conspicuous :
the insects

*ould^
^^^"^^o'^ed to come to the bed of flowers, and, once tucic,

frof
p?"^'^^ find the groups of central florets. Moreover,

lowers
^°^^ ^°* S^^® ^^ *^^ number of visits to other

'
*^ ^^^^ no comparison is possible.

x2
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2.

He then cut some dists without central holes, and piuned

them over the flowers so as to hide, without touching, the tubular

flowers. The visits of insects were about as numerous as before.

To this experiment, however, the same objections may be made

as to the first,

I might also observe that to us Dahlias have no scent, aud

though it is possible that they may nevertheless emit an odour

attractive to insects, there is no evidence of this. Surely it

is somewhat illogical to assume that the Bees are guided by

the sense of smell, when w^e have no evidence that, as a matter of

fact, any scent is emitted.

3.

In his next series of experiments, Prof. Plateau used leaves

instead of coloured paper. The results were similar, but the

experiments are open to the same objections.

Tet he observes that " Apres ces experiences, il semble, au

moins pour les Insectes observes, que ni la forme ni la couleur

des fleurs ne les attirent
;
que c'est surtout et peut-etre exclu-

sivement I'odorat qui les guide." Surely in any case, and even

apart from the remarks already made, this is not a logical

sequence. The theory which Prof. Plateau attacks is that

insects are attracted to flow^era by their smell and colour. It w

part of the theory that the scent of flow^ers is important as

attracting insects. Even if Prof. Plateau had proved, which I

submit he has not, that in his experiments the insects were

attracted by smell, and that they did not seethe coloured coroll^>

this would not prove that they are not guided by the coloured

corollas when they can see them.

4.

In his next series of experiments Prof. Plateau masked all the

flowers, and yet insects came. "Dans ces conditions," he says,

** Tobservateur place' devant la rangee de Dahlias ne voit pli^

aucune fleur.'* '^^ • '^-"- ^--^ ^- ^ "° "Rppa would, afiu

he would see the

quite suflScient.

Moreover, it is evident that on previous days the Dahlias baa

been visited abundantly by insects. These would of cou

^
return, and though they might be a little disconcerted ^^

^^^^
Plateau's disks, the flowers would have to be much letter hid e

if they were to remain undiscovered.

No ; but let him move round, as Bees ^^"^^'
^^

e backs and sides of the flowers, which would

E

I

i
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5.

In tlie next series, Prof. Plateau repeated tlie well-kiiowa

observations o£ Darwin on Lobelia, with results somewhat dif-

ferent from those of our great naturalist, but yet, I submit,

pointing to the same conclusion.

Darwin's statement * was, '' That the coloured corolla is the

chief guide cannot be doubted. On a fine day, when Hive-bees

were incessantly visiting the little blue flowers of Lobelia erinuSy

I cut off the petals of some, aad only the lower striped petals

of others, and these flowers were not once again sucked by the

Bees, although some actually crawled over them. The removal

of the two little upper petals alone made no difference in their

visits."

Plateau experimented as follows f :
—" Deux pots de Lobelia

sensiblement identiques, portant Tun et I'autre de trente h

quarante fleurs, sont places en plein air, a une bonne exposition

(sud) et a 50 centimetres Tun de I'autre.

" On les a poses chacun sur une planchette termmant un piquet,

de maniere qu'ils depassent d'une vingtaine de centimetres les

plantes basses avoisinantes.'^

The corollas were removed from the flowers in one of the pots,

and the result was that 33 insects visited the intact flowers, and

25 those which were mutilated. Here, in the first place, the

experiment was not continued long enough. In the second, they

were only 50 centimetres apart, and insects which had visited

the first pot would naturally proceed to the second.

The difference in numbers was marked ; and, indeed, just what

I should have expected under the circumstances.

6.

(Enothera

He removed all the corollas X, and '' I'Abeille qui visfte la plante

ole dans tous les sens, vers les fleurs fanees, vers les boutons,

ineme sur les petales tombes k terre qu'elle examine assez atten-

tivement en se promenant dessus ; cepeadant ellene se pose pour

htiner que sur les fleurs mutilees privees de caroUe."

It will be noticed that the Bee visited tlie buds, the faded

flowers, and even the petals on the ground, evidently attracted

* ( mi _ . _-. t f .

Kingdom

p. 420.

J

^^1- Acad. BruieUes, S6r. IIL ixx. (1895) p. 510.

t i' c. p. 516.
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by the coloiired corolla, and surely the simple and sufficient

reason why it did not light on them was that they contained

no honey.

7.

He treated in a similar way some flowers of an Ipomoea purpurea.

Here, however, I shonld make the same objection as made to

Series 4. In this case also he gives no comparison with uamuti-

lated flowers.

8.

I pass over some similar observations on DelpTiinium Ajadsj

Centaurea Cyanus^ Digitalis purpurea^ Antirrhinum majuSy

Heracleum Fischeri^ &c., to which, I submit, the same criticisms

apply.

9.

The next experiment was with the Cornflower {Centaurea

Cyanus). Bonnier, in his ' Memoire sur les Nectaires,* observes

that in a field containing white as well as blue Cornflowers

{Centaurea Cyanus)^ the Bees seemed (as is indeed probable) to

visit them both nearly equally. Prof. Plateau says: *'Me8

observations, tout en confirmant celle de Bonuier, sent plus

completes." The Cornflowers observed by Plateau were of four

colours—blue, purple, rose, and white. He records 16 visits by

two Hive-bees, and 14 by four Megachiles, and observes that

"I'indifference pour la coloration est du reste a pen pres complete.

The number of visits seems to me quite insufficient to justify any

conclusion, but so far as they go they tend to confirm my

experiments recorded in this Journal, which showed a preference

for blue, since out of 30 visits recorded bj Prof. Plateau, 16 were

to blue flowers, 6 to purple, 6 to white, and 2 to rose. Prof

Plateau adds, however, that "la preference apparente pour les

capitules bleus tient a cette particularite, indiquee plus haut, que

ceux-ci etaient plus nombreux que les autres varietes/' He doe^

not, however, tell us what the respective numbers of thedifferent

coloured flowers were, and under all the circumstances no con-

clusion whatever can, I submit, be drawn from the observation.

10.

He proceeds to dwell on the existence of certain flowers which

are inconspicuous, and yet, in consequence of their strong scent,

much visited by insects. If anyone denied that scent serves to

{
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attract insects, this fact would no doubt be a complete reply. It

is none, however, to those who fully admit the importance of scent

in attracting, or, I should rather say, guiding insects to flowers.

11.

Prof. Plateau then refers to the experiments of Perez, uho
placed drops of honey in certain flowers (Scarlet Pelargoniums)

which contain no honey, and are therefore neglected by Bees

;

when, however, drops of honey were put in them, insects are ere

long attracted by the scent of the honey. Perez, however, tells

U8 that, after awhile, " La couleur ecarlate s'ctait si bien associee

dans leur souvenir a Tidee du miel, qu'elles se posaient a la fin sur

des fleurs de cette couleur n'en ayant pas re<^u, et ne les quittaient

qu'apres s'etre assurees, par un examen scrupuleux et persistant,

qu'elles n'avaient rien a y recueillir." Here, therefore, Perez

clearly shows that the Bees were attracted by the red colour.

Prof. Plateau, indeed, states that his experiments did not in this

respect confirm those of Perez. Tet he, himself, subsequently

says, "Lorsque Tinsecte avait ainsi absorbe le liquide d'uu

certain nombre de fleurs miellees, il lui arrivait de se diriger vers

les Pelargoniums non munis de miel." This statement confirms

that of Perez, and shows that the Bees, having found honey in

some scarlet Pelargonium flowers, went and inspected others.

Iq this case they were evidently guided by the colour, for,

as already mentioned, the scent of scarlet Pelargoniums does

not attract them. This seems a crucial case, fatal to Prof.

Plateau's contention.

12.

Lastly, Prof. Plateau made some final observations on single

Dahlias. Selecting a plant in the middle of a group, he care-

fully removed the central flowers and consequently the honey,

leavmg, however, the conspicuous ray-florets. Having done so,

''^s^yfi*:—''Durant trois quarts d'heure d'observation attentive,

<»n ne voit aucun insecte se poser sur les inflorescences trans-

foTmees." But why should they do so when the honey had

Wn removed? He adds, however, that "Les Bourdons ou

1«8 Megachiles qui quittent les capitules de Dahlias intacts se

portent naturellement assez souvent vers les Dahlias mutiles

flanges aux precedents, mais ces insectes se bornent a deerire

«vant ces inflorescences quelques courbes prouvant incontest-

I

m

* Bull. Acad. Bruxelles, Ser. III. xxxiii. (1897) p. 39.
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ablement un examen rapide, puis fondent tout droit sur un

Dahlia intact." This behaviour is natural from our poiut of

view, because they were attracted bj the coloured ray-flowers;

but seems quite inconsistent with Prof. Plateau's contention that

scent is the only attraction, because the honey-bearing florets had

been removed. So far from supporting his view, therefore, these

last observations weaken, if they do not disprove it.

The experiments which the Society has already done nie the

honour of publishing, and which I subsequently brought together

in my two books ^ Ants^ Bees, and Wasps,' and ' The Senses and

Intelligence of Animals,' seem to me conclusively to have proved

that Bees and other insects can distinguish, and are attracted by,

the colours of flowers.

I have, however, made some more experiments, following to

some extent the idea of Prof, Plateau, and endeavouring to get a

crucial test between the respective attractions of scent and colour.

I brought a Hive-bee up to my room, and, when she had got ac-

customed to come to some honey on a particular part of the table,

I put out, a foot on one side of the place where the honey had been,

the flower-head of au Erynqium amethystinum after removing the

blue bracts, with a drop of honey on an ordinary glass microscopic

slide ; and, a foot on the other side of the place where the honey

had been, a similar slip of glass with a drop of honey, and placed

close to it the blue bracts. These, I need not say, are brilliantly

blue, and measure about 4 inches across. The flower-head, on

the contrary, though an inch in length, is not conspicuously

coloured. Now, if insects were attracted by the scent of the honey

alone, they would in such circumstances go to the drop of honey

near the flower-head, or to the flower-head itself, and not to the

bracts. While if they were attracted both by colour and scent,

they would go sometimes to tlie one and sometimes to the other,

probably, as the bracts are so conspicuous, more often to the

honey close to them. Por shortness, I will indicate the flower-

head and the drop of honey near it as P, the drop close io the

bracts as B.

A few minutes after the original drop of honey was removed, the

bee returned at 3.59, and, after buzzing about a little, settled on B

After each visit I transposed the flower-head and bracts, leaving,

however, the two drops of honey. This, of course, eliminated

any possible difEerence as regards the honey. The Bee returned

as follows

:
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2 to B
3

4

D

)i

)>

)>

B
B

6 to B
7

8

9

79

l>

>»

B

B

The following day I repeated tlie same experiment. The Bee

returned as follows

:

10 to B
11

12

13

14

15

16

17

18

>1

;j

»

99

99

»

99

>>

B
B
B
P
P
B
P
B

19 to B
20

21

22

23

24

25

2G

27

1>

»

>1

»

9»

99

)J

)>

P
B
F
B
P
B
P
B

Again, the next day

28 to B
V

*

i-

29

30

31

82

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

)f

99

»

»

1>

>»

)9

»

>5

99

Jl

5>

»

>>

J>

?1

JI

J»

11

M

B
P
P
P
B
B
P
B
B
P
B
B
P
B
B
B
P
B
P
B
B

50 to B
51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

J>

»

91

99

?J

99

39

»

99

»

»

99

99

99

11

99

yT

1?

11

11

j>

B

B
F
B
F
B
B
F
F
F
B
B
B
B
B
F
B
B
B
B
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72 to B
73

74

75

76

77

78

79

80

81

82

99

99

99

1>

)»

>J

J>

1>

J>

B
B
B
B
B
B

F

83 to F
84

85

86

87

88

89

90

91

92

93

F
F
F
B
B
B
B
B
F
B

In these 93 visits, therefore, the Bee came 60 times to the

honey near the bract, and 33 times to that near the flower-head

itself.

I then applied the same test, placing, however, the drops of

honey, with the flower-head and the bracts respectively, near the

bed containing the growing plants and moving them about after

each visit. Sixteen Bees came to the honey near the bracts, seven

to that near the flower-head.

These observations go far, I think, to disprove Prof. Plateau's

conclusion.

Such observations need to be made with much care, and it is

not safe to assume that the senses of animals are exactly similar

to ours. For instance, saccharine and sugar have to us the sarae

sweet taste. I, myself, am quite unable to distinguish them.

I, however, placed side by side two saucers containing water

sweetened (1) by sugar and (2) by saccharine, and found that

while Bees and Ants thoroughly enjoyed the first, they would

not touch the second.

In coijclusioii, then, I submit that the observations made by

Prof. Plateau do not at all weaken the view that the colours as

well as the scent of flowers serve to attract Insects and guide

them to the honey, in securing which they confer upon the

plants the great advantage of cross-fertiliziation.
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On some Desmids of the United StJates.

By W. West, r.L.S., and G. S. West, A.R.C.S.

[Read 2nd December, 1897.]

(Plates 16-18.)

A TERT promiping worker at North-American Desmidiese, Mr. L.

N. Johnson, of Ann Arbor University, Mich., whose early

decease is much to be regretted, left some valuable notes

and drawings. These came into the hands of Prof. W. G.

Tarlow, of Cambridge, Mass., by whom they were sent to

Dr. Nordstedt, of Lund, Sw^eden, to examine, and with a request

that anything contained therein worthy of mention should be

published. Dr. Nordstedt, who was much occupied, wrote and

asked if we would undertake the matter, as we had lately been

workiug at American Desmids. We assented to his request as

t Mr. Johnson had been a mucTi-valued correspondent of ours
;

and the following paper is the result of a careful consideration

of his notes and drawini^rs, the examination of some material

received from lum about a year ago, together with many obser-

vations on collections of Desmids from the United States in our

possession.

Johnson's notes and drawings, made during his examination

of a large number of gatherings of Desmids from all parts of the

United States, add mueb to our knowledge of their distribution.

In the course of his work he published three papers*, in which

^e recorded many important observations on the less-known

American Desmids, and described and figured several new

species
; and we now find other well-marked new species among

his recent drawings. This work clearly testifies that he was

fmle princeps among the American workers at this class of

plants. He also lefd an herbarium of microscopical prepa-

rations, to which reference has been given under the majority of

t|ie species in this paper (e. g. H. J. no. 535) ; and as he con-

tinually refers to it in his notes, we think it must be a valuable

one, though in whose possession it is w^e do not know.
All the figures are from drawings by Johnson, except the

following
:-_pi. 16. figs. 10-13; PI. 17. fig. 16; PL 18. figs. 1,

*' 8, 10, and 15 ; figs, xylogr. 1, 3, 5 a-c, 6 c~f, and 7.

"Sn
"^ ^^"^® species of Micraster lets;' Botan. Gazette, vol. xix. (1894).

^«oine new and rare Desmids of the United States, I.," Bull. Torr. Bot. Chib,

^- ^^- ^'0. 7 (1894) ; II., vol. xxii. No. 7 (1895).
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I. GONATOZYGOIS', Be Bary.

1. G. ACULEATUM, Hastings, in Amer. Month. Micr. Journ.

(1892) p. 29 ; West 4' G. S. West, in Trans. Linn. Soc. Ser. II.

(Bot.) V. p. 230, pi. 12. fF. 1, 2.

Hab. Laconia, N.H., frequent in pond.

2. Gr. piLosuM, Wolle, Desm. U. S. p. 22, pi. 1. f. 2.

Lat. 14 fi.

Hah. Lamp Mortar Eock, Fairfield, Conn., scarce (H, J.

no. 192).

3. G. Ealfsit, De Bary, Conj. pp. 76-7, t. iv. ff. 23-25.

Lat. 10 u.

M Holdemess,

Wake
Cold Spring Harbour, N.T. (tl. J. no. 144)

4. 6. Bkebjssonii, De Bary, I. c. p. 77, t. iv. ff. 26, 27.

Lat. 6-8^ ; long. cell. 136-160 ^i.

Hal
N.H.

Wasb

II. SPIROT^NIA, Breh.

Lat. 18-24 /x.

Balfi

Mo
(H. J. no. 173). Cold Spriug Harbour, N. Y., frequent in lower

pond. Wake Forest, IS'.C., very scarce. Cceur d'Alene, Idaho,

Forma minok.

Lat, 12-15 yu.

Hab. Dr Lanf

(H

III. MESOTJiNIUM, Niig.

6. M. MACROcoccuM, Boy et Biss. in Ann. Scot. N'at- ^'^'

Oct. 1894.—Palmoglcea macrococca, Kutz. Phycol Germ, p- 15^

(1845) ; Tab. Bhyc. 1 1. 24. f. 2.—Mesotaniura Braunii, Be Bary.

Conj. p. 74, t. 7. A. ff. 1-8 (1858).

Lat. 12 fi.

Hah. Near Whitmore Lake, Northfield, Mich. (H. J. QO- ^^^''
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7. Mesot^i^ium E:ndltcheriaxum, Mi^. Gatt. Eijtz. Alg.

p. 109, t. vi,B.

Lat. 10-12 /x ; 2-4 times longer than the diameter.

Hob, Palo Alto, Calif., abundant iu small pool (II. J. no. 538).

IV. OTLINDEOCTSTIS, Menegk

8. C. AMERICANA, n. sp. (PI. 18. figs. 5, 6.)

C. magna, circiter 2^-plo longior quam lata; cellulis cylin-

dricis, in medio distincte constrictis, apicibus rotundaiis (semi-

circularibus) ; membrana acbroa; pyrenoidibus maguis singulis

incentro semicellularum, cbromatopboris conspicue radiantibus.

Long. 52//; ]at. 22-21 /i.

Hah. Ithaca, N.Y. (H. J. no. 499).

This species appears to be sufficiently distinct from (7. diplo-

spora, Lund., the cylindrical cells and semicircular apices being

quite characteristic. It resembles Penium rufescens^ Cleve, in

. form, but it is a little smaller and has a colourless membrane

;

I moreover, the chlorophyll is arranged as in Cylindrocystis.

9. C- AJs'GULATA, West ^ G, S. Westy in Trans, Linn. Soc>

Ser. II. Bot. v. p. 237, pi. 13. ff. 25, 26.—C. tumida, WoUe.Alg.

U. S. p. 23, pi. 56. ff. 7, 8, non F. Gay.

A rather smaller and proportionately narrower form : long. 62 /x;

lat. 21 /i; lat. isthm. 20u.
Sab

V. PENIUM, Breb.

10. P. Cletei, Lund, in Act. B. Soc. Scient. Tips. Ser, III. viii.

no. 2, p, 86, t. V. f. II

.

Long. 75-90 /i; lat. 30-33 /z.

Sab. Seattle, Wash. (H. J. no. 637).
'* The smallest specimens are about one fourth smaller than

Lundeirs original measurements, but they resemble his figures

exactly."

LAEE, West, in Journ. JBot. xxii. Dec 1891, p. 354,

*• '"^IS. ff. 5, 6.— "• ", "•

-Haft. Chester, S.C, common (H. J. no. 628).

"A peculiar form with the constrictions barely visible ;
lat. 25 /i

list; ho o -P^-..^ _c j.i__'- *__. n

-•**" jjiaut IB now J

and South Carolina.

Maine
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12. Penicm DiGiTrs, Bi-eb. in RaJfs, Brit. Desm. p. 150, t. 25.

f. 3. Closterium Digitus, Ehrenh. ; C. lamellosum, Br^h.; Penium

W.
Hi

Johnson found this species abundant from many States. He

remarks, "I fear I have not learned to dif^tinguish P. Dj^iVk*

from P. lamellosum." Cfr. West & Gr. S. West in Journ. Bot.

ixxiii. Mar. 1895. p. 6G.

13. P. MAEGARiTACEUM, Breb. in Rafts, Brit. Desm. p. 149,

t. 25. f. 1 a-c.

Noticed from many States ; lat. 22-32 /x. The specimens from

Plymouth, N.H. (H. J. no. 353), are worthy of mention as they

did not show the linear arrangement of the markings.

N. S. ii. p. 194.

Long. 148-220 ^ ; lat. 16-19 ^.

Quart. Jour. Micr

Hah

Ofv. K.

1863, no. 10, p. 493.—Docidium minutum, Balfi

p. 158, t. 26. f. 5.

West.

t. 20. f. 1.

The specimens were all rather more attenuate than any we

have previously seen, and had a punctate cell-membrane. Long.

46-70/1; lat. 12-19 /u.

Hab. Florida (H. J. no. 545).

[. EOTA, West ^G.S. West.

West & G. S. West, in Journ. Boy. Mi

Mem1896, p. 152.

Cherbourg, iv. p. 154, t. 2. f. 46.

Lat. 7 ft.

Hab. Glencoe, 111., 1890. Single specimen found (H. J.

no. 85).

CLOSTERIUM
17. C. LrNXiLA, Nitzsch

; Balfs, Brit. Desm. p. 163, t. 27. i- -l.

Hal. Near Tallahassee, Morida, scarce. " In some speci-

mens a wide colourless sheath covered with dirt «fcc. was seen.

I
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Wake Forest, ISr.C. " Some specimens showed a wide gelatinous

covering around the cells.''

18. ClostebiumBiiaunii, Beinschj Algenjl, Franlcen in Ahh,

NaturUst. Ges. zu Nurnberg^ iii. (1866) p. 196, 1. 12. f. 5 ; Joshua

in Journ, £ot, xxiii. (1885) p. 35, t. 254. f. 0.—C. areolatum,

E. C. Wood, 1874 ; C. maculatum, Hastings, 1892.

Lat. circ- 50 /x.

Rah. Clay Co., Kansas, abundant (1895) (H. J. no. 636).

19. C. DECORUM, Breh. in Mem. Sac Sci, NaU Cherbourg,

k p. 151, t. 2. f . 39.

Lat. circ. 32-40 /x.

Rah. Bridgeport, Conn,, occasional (H. J. no. 331). New
Baltimore, Mich., frequent (H. J. no. 330).

Wolle

Kielp. 2.

Belp. (non Babenh.).

Lat. 25-31 fx.

Sah. Staten Island, KY., very abundant (H. J. nos. 401 & 419),

Bridgeport, Conn. Near Tallahassee, Florida. Easton, Conn.,

abundant iu brook. Seattle, AVash., frequent.

iv. p. 152, t. 2. f . 41,

Lung, 710 ,x; lat. 19/..

Mem. Sac. Sci. Ifat

Wash

t. 30. f. 1,

Bam

Wolle
Long. 820 ^ ; lat. 30-32 u.

Wake
to be distinctly this form, but one specimen recently divided

f'^ows imperfectly more numerous striae on the new half."

Bridgeport, Conn. (1893 and 1895).

^
23. C. MACiLENTiTM, Breh. in Mem. Soc. Sci. Nat. Cherbourg,

^^' P- 153, t. 2. f. 36.
Long. 560 ^ ; lat. 16-20 /x.

-ffa6. New Baltimore, Mich. (H. J. nos. 286 & 303). Burlington,

^ana., in ponds with Azolla.
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6-9

S:ah. Florida (H^ ^^^ ^^ ^^ ^ ^^ ^^ ^^ ta ^^ ^^ ^p^ ^ ^

29. C. TrMiBFM, Johns, in Bull Torr. Bot. Club, «"• (^^^^^

p. 291, pi. 239. f. 4.—C. Cornu /3, Balfs.

Long. 130 /z ; lat. 14-18 /i.

-ffa&. Horse Plains, Mont., frequent (H. J. no. 626). Holder-

nesa, N.H., frequent.

30. C. DiAir^, EhrenK ; Balfs, Brit. Desm. p. 168, t. 28. f. 5.

Lat. 20-25 u.

24. Clostebium Ealfsii, Breb. in Jenner, FL Tunlr. Wells,

p. X ; Balfs, Brit, Besm. p. 174, t. 30. f. 2.

Yar. HTBEinrM, BahenJi. FL Furop, Alg. iii. p. 135.

Long. 408 fx ; lat. 32 /x.

Hab. Bridf^eport, Conn.

25. C. STKIGLATUAT, FTireub, ; Balfs, Brit. Besm. p. 170,

t. 2
ff etf

Hab, Portland, Oregon: "a sliort form verj like C, diSj/mo-
[

tocum in shape and size, but coarsely striate. Very abundant"

(H. J. no. 415). Meredith, N.H., and Plymouth, KH.: *' forms

like C. didymotocum except that ends were more rounded ; coarsely
'

striate ; several cross-lines ; upper margin nearly straight ; diam. '

40 /i" (H. J. no. 382). This may be var, ortlionotum, Eoy

Tfear Tallahassee, Florida: "a long form nearly straight on

ventral margin and with truncate ends''; diam. 50 /^ (H. J.

no. 478).

26. C. niBECTTTM, ArcTi. in Proc, Bubl. Nat. Hist. Soc. (1862)

p. 80, t. 2. flF. 23, 24.

Long. 170 ju; lat. 11 /i.

Sab. New Connecticut (H. J, no. 536).

27. C. JoHNSONii, n. sp. (PL 16. figs. 1, 2.)

CI. mediocre, cellulis diametro circiter 17-plo longioribus, sub-

rectis et leviter sigmoideis, lateribus parallelis sed apices versus

gradatim attenuatis, apicibus subtruncatis ; membrana glabra.

Long, 357 ^ ; lat. 21 fi ; lat. apic. 12 fx.

Hab. Plymouth, N.H. (H. J. no. 655).

This species seems to be sufficiently characteristic.

28. C. ToxoK, West, in Journ. Linn. Soc. (Bot.) xiix. p. 121,

pi. 19. f. 14.

Forma ELONaATA. (PI. 16. figs. 3, 4.)
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Eab. Whitmore Lake, Mich. (H. J. no. 435). Near Talla-

kssee, Florida (H. J. no. 477). "A very long form describing

a semicircle, and with, very little inflation in the middle. Very

like a puzzling form found at Edgemoor, Ind., some years

ago."

31. Closterium acutum, Breb. in Balfi, Brit. Desm. p. 177,

t. 30. f . 5.

Lat. 12 fi.

Hah, Weston, Mass. ; forming a green gelatinous mass on

stones in stream (H. J. no. 4).

VIII. DOCIDIUM, Breb.

32. D. niLATATUM, JVbrdst. in Babenh, Alg, no. 2250 ; Lund,

in Act, B, Soc. Sc. Vps. Ser. III. viii. no. 2, p. 88, t. 5. f. 12.

—

Pleurotaenium dilatatum, Cleve.

Lat. 12 fx,

Eab. De Land, Plorida, frequent (II. J. no. 578).

IX. PLEUEOT^NIUM, Mig.

33. P. NODOSUM, Lund, in Act, B. Soc, Sc. Ups, Ser. III. viii.

^0. 2, p. 90.—Docidium nodosum, Bail, in Balfs, Brit. Desm.

P-2l8,t. 35. f. 8,

Long. circ. 400 /i ; lat. ad has. semicell. 55 fx ; lat. apic. 30 /x.

Bab. Near Tallahassee, Elorida, very scarce (H. J. no. 480).

Laconia, N.H., not common (H. J. no. 668).

34. P. CONSTRICTTJM, H. O. Wood.iu Smithson. Contrib. KnowL
:xix. (1874) p. 121 ; Lagerh, in Ofvers. Sv. Vet.-ATcad. Forh.

(1886) no. 7, p. 251.—Docidium constrictum, Bail, in Balfs, Brit.

J>em. p. 218, t, 35. f. 7 (1848).

Lat. ad bas. semicell. 49 /x.

Hai. Laconia, N.H., scarce (H. J. no. 648).

35. P. ScEPTRUM, West ^ Q. S. West, in Trans. Linn. Soc.

Ser. IT. /'7?/./^ ^ « oor „i io
f. 6.—Docidium Sceptrura

Wc
I^at. 8-10 fi.

Sab. De Land, Florida, frequent (H. J. no. 614).

36. P. TEOCHiacuM, West <^ G. S. West, I c. p.

5. 4, 5.

' y

-'^"o- Be Land, Florida, very common.
^I»». JOTJRN.—BOTiJf r. TOL. XXXIII. T
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The specimens agreed exactly with those originally described,

and from the present state of our knowledge of this tjpe of

Pleurotcenium, it is impossible to say whether this species,

JDocidium verrucosum^ Bail., and Pleurotcenium tessellatum,

Lagerh., are identical or not. The figures and descriptions of

JDocidium verrucosum and Pleurotcenium tessellatum are not suffi-

ciently accurate to admit of a detailed comparison, but they

agree in having the rectangular markings more numerous and

regularly arranged, a character which, if correct (and this is very

doubtful), readily distinguishes them from P. frochiscum. Only

an examination of the original examples of J)ocidium verrucosum

and Pleurot(Bnium tessellatum can definitely determine the point.

X. TRIPLOCEEOS, Bailey.

37. T. YERTiciLLATUM, Bail. 1851.—Docidium verticillatum,

Bail in BaJfs, Brit. Besm. p. 218, t. 35. f. 9 (1848).

Lat. 45-47 //.

Hal. Laconia, N.H., common (H. J. no. 649).

All the specimens seen were characterized by having but two

bidentate projections at each end."

38. T. GRACiLE, Bail. 1851; Nordst. in K. Sv. Vet^-Ahl

HJandl. xxii. no. 8, p. 64, t. vii. f. 12.—Docidium graclle,

«

f. 10.

Nov. Act. Soc. TTpsal. Ser. III. vii. p. 21, t. 1.

20-26

Hah. De Land, Florida, occasional (H. J. no. 67Q). Laconia.

N.R., occasional,

" AH the specimens seen Lad two bidentate processes at each

end. This is o£ interest in connection with the fact that all the

specimens of T. verticillatum (which were abundant) showed the

same peculiarity. Are these two species really distinct ?

XI. ETJASTECTM, Ehrenl.

39. E. HUMEEOSUM, Balfs, Brit. Besm. p. 82, t. 13. f- 2.

Long. 104 n ; lat. 76 ^.

Uah

Wolle
Var. MAMMosxiM, Schmidle, in Ber. der Naturfor. Ges- z»

Freiburg, vii. Heft 1, p. 106, t. 6. ff. 9, 10.

Long. 100 fi ; lat. 60 u.
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40. EuASTRtJM siNUOSuu, Lenorm, (1845); Bal/s, Brit. Besm,

p.85, t. 13. f. 5 a, J, c (1848).

Long. 56-60 jx ; lat. 36-40 fx ; lat. istlim. 10 jx ; crass. 22 /x.

Eab. De Land, Florida, abundant (H. J. no. 600).

41. E. ANSATTJM, EJirenl. (1832) ; Balfs, I c. p. 85, 1. 14. f . 2.

Var. turgidtjm:, Borgeseuy in Vidensk. Medd. f, d. naturh.

Toren. Kjobenliavn (1890), p. 938, t. 3. f. 15.

Bah. Wake Forest, N.C., abundant (H. J. no. 53">).

'^In some specimens the sides of the semicells are almost

rtraight."

42. E. suBHEXALOBUM, n. sp. (PI. 16. fig. 7.)

E. parvum, circiter l^^plo longius quam latum, profunde

constrictum, sinu angusto-lineari; scmicellulae subtrilobae, lobis

lateralibus oblique truncatis, marginibus truncatis ad sinum

couvergentibus, lateribus multo concavis, lobo polari lato subrect-

angulari, angulis superioribus leviter rotundatis, apice convexo

cum incisure profunde linear! in medio ; a latere visse subovatae,

apice rotundato-truncato, lateribus cum tumore singulo ad partem

inferiorem; a vertice visse ellipticse, tumoribus binis ad medium

utrobique.

I^ong. 40 ^i ; lat. 26 /i ; lat. istbm. 6 ^i ; crass. 15 ;x.

^ab. De Land, Florida (H. J. no. 586).
Tbis species is closely allied to E. quadrioculafum, West & Q. S.

West, but as it posses::>es distinct characters we think it should

De considered as another species. It is distinguished from the

above-mentioned Asiatic species by its proportiouately broader

^H its difierent lateral margins and basal augles, as well as in

tte apex and the poles of the vertical view.

*3. E. PTRAMiDATUM, Wesf, tti Joum. Linn. Soc. xxix. (Bot.)

P- 139, pi. 20. f. 13. (PL 16. fig. 14.)
^ong 28 n ; lat. 20 ft ; lat. isthm. 6

fj.
5a6. Florida (H.J, no. 427 a).

™e figures of this species previously given (cfr. supra) are

^^ bad and do not adequately represeut the species; we
erefore give a more accurate figure of an American specimen.

43 a. E.
• (1864),

()/

AT.

Th
^ typical Americaa form of thid species appears to have

y2
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more produced lateral and polar lobes than the European plant;

the specimens seen by Johnson show this and so do tliose

contained in material received from him. (Cfr*. also "West A

G. S. West in Trans. Linn. Soc Ser. II. (Bot.) v. p. 242, pi. 14.

ff. 18, 19.)

Long. 68 ft ] lat. 42 p, ; lat. isthm. 8 ^ ; crass. 22 /li.

Hab. Be Land, Florida (H. J. no. 587).

Var. YALiDTJM, n. var. (PL 16. fig. 8.)

Var. robustum, lobis lateralibus et polaribus latioribus, angulo

loborum lateralium sursuni curvato.

Long. 70 fi ; lat. 40 fi ; lat. isthm. 8 fi ; crass. 24 /x.

Hah. De Land, Florida (H. J. no. 584).

Wolle

p. 37, pi. 58. ff. 9-11.)

Yar. angulis loborum lateralium polariumque late rotundatis,

sinu minus aperto.

44. EiTASTEUM JoHNsoNii, n. sp. (PI. 16. fig. 9.)

B. submediocre, 1^-plo longius quam latum, profunda con-

strictum, sinu angusto linear! ; semicellulae subtriangulares,

angulis basalibus late rotundatis, lateribus inferioribus biaodu-

losis, lateribus superioribus concavis, apicibus late convexo-

trurcatis, annulo granulorum prope et circa apicem, tumoribus

granulatis tribus in centre, eo mediano et inferiori cum annulo

granulorum 5, iis superioribus et latera versus granulis 4

instructis, cum granulis circ. 4 intra angulos basales; a latere

visas ovatse; a vertice visae elliptic^, tumoribus prominentibus

utrobique, et in centre (circa apicem semicellulae) cum annulo

granulorum 16.

crass

26 ,i.

Wolle , 103, pi. 26. f. 17;

West Sf a. 8. West, in Trans. Linn. Soc. Ser. II. (Sot.) v. p.
^«>

pi. 14. ff. 20, 21.—E. Hastingsii, Wolle, Desm. U. S., new edit

p. 113, pi. 42. ff. 16, 17.

Long. 64 /i ; lat. 35 u ; lat. anic. 15 u ; lat. istbm. H /^ 5

^^'

23 /*

Sab. Seattle, Wash



SOME DESMIDS OF THE TJNITED STATES, 289

46. EuASTRUM GEMMATUM, Balfs (1844); Brit. Desm.T^. 87

y

1. 14. f. 4.

Long. 48-55 /j, ; lat. 39-52 f.i ; lat, isthm. 14 fx ; crass. 26 ix.

Eab. Bridgeport, Coiin. (H. J. nos. 178 & 226), Meredith

(H. J. no. 369), Plymouth and Laconia, N.H. Seattle, Wash.

47. E. DOLiFOKME, 11. sp, (PI. 16. fig. 12.)

jE-parvum, l|-plo longius quatn latum, profunde constrictum,

sinu angusto-lineari extreino subampliato ; semicellulre trancato-

pvramidatae, angulis basalibus rectangularibus, latcribus bi-

undulatis, undulatione basali emarginato, angulis apicalibus

mucronatis, apicibus latis truncatis ct levissime convcxis in

medio leviter emarginatis, supra et juxta isthmum tuiuore

promineuti; a vertice visse subauguste ellipticae, tumore mediana

utrobique; membrana punctata.

Long. 41 fi ; lat. 27 fi ; lat. apic. 20 fi ; lat, isthm. 10 /x ; crass.

17 u.f

Sah. De Land, Florida.

v>
(1848).—Heterocarpella binalis, Turp. (1820).

Sah. Duval Co., Florida, abundant with zygosp. (H. J.

MS. 298 & 307).

"Zygospore spiny, with the spines forked at tip."

49. E. siBiRicuM, Boldt, in Ofvers. K. Vet.-Akad. Forh. 1885,

°o- 2, p. 99, t. 5. f. 2; Johns, in Bull. Torr. Bot. Club (1895),

Kii. p. 292, t. 239. f. ly.

S.ah. De Land, Florida, scarce.

50. E. CiASTOA-ii, Jlacib. in Bozpr. Akad. Krah. Sen II. n.

(1892), p. 384, t. 2. f. 28 ; West 6f G. S. West, in Trans. Linn.

^"c. Ser. II. (Bot.) v. p. 244, pi 14. f. 31.

^ab. De Land, Florida.

51- E. ABRUPTUM, Mrdsf. in Vidensk. Medd. Naturh Foren.

^r>benh. 1869, nos. 14-15, p. 217, t. 2. £. 3.

Forma mikob. (PL 16. fig. 10.)
^ODg- 28 ^ ; lat. 21 ^ ; lat. apic. 13-5 /x ; lat. isthm. 4-5 }x.

-5«i. Minneapolis, Minnesota.

52. E. ociTT.irrTT^r 7?;;,.„.„.„ :^Tr:j„^ci. Tif^^J. Foren. Kpbenh.

p. 941, t. 3. f. 24.
-" V-ooi;, p. 941^ t. 3. f. 24.

.

""^"^^ semicellulis iu medio apicis emarginatis (non profunde

'°"si8), angulis basalibus rotundatioribus, (Pi. 16- fig- 13->
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Long. 48 /i ; lat. 30 // ; lat. apic. 17 /i ; lat. isthm. 8 /i ; crass. 19 /i.

Hab. De Land, Florida.

jr^5Z^ ^ (?. ^S'. TF^5f, m Trans

Soc. Ser. IL (5o^.) v. p. 243, pi. 14. f . 22 (1896).—E. abruptum,

Nordst.y var, evolutum, Nordst. in Ofoers. Sv. Vet.-Akad, Forh.

(1877), no. 3, p. 21, t. 2. f. 7.—E. Nordstedtianum, WolJe^Besm.

U. S. pp. 105-6, pi. 26. fF. 7, 9-12 (1884).— E. coronatum,

W, B. Turn, in Journ. Boy. Micr, Soc. Ser. IL v, pp. 935-6,

pi. 15. f. 9 (1885).

M. mediocre, circiter l|-plo longius quam latum, profunde

constrictum, siuu lineari extremo subampliato ; semicellula

suboblongae vel pyramidato-trapeziforraes, 5-lobse, incisuns

]ateralibu8 similibus apertis et rotundatis ; lobis lateralibus

et basalibus similibus, subrotundatis vel subtrtmcatis, iafen-

oribus paullo majoribus, spinis brevibus validia 3 (ssepe 2

vel 4) ad marginem et spina singula (vel rarius spinis biuis)

intra marginem ; lobo polari maximo, late oblongo et truncate,

lateribus rotundatis cum spinis brevibus plerumque 2, angulis

apicalibus cum spina singula valida divergenti (longitudinis

variabilis) instructis, incisura mediana profunda et subaperta,

intra marginem apicalem cum verruca rotundata, emarginata rel

bidenticulata juita incisuram apicalem utrobique; in centro

semicellularum verruca magna subtrilobata, juxta sed supra

verrucam cum scrobiculis magnis binia, intra angulea inferiorea

et juxta sinum cum granule magno singulo (vel verruca emargi-

nata); a latere visse angulari-ovata?, basin versus cum verruca

magna emarginata utrobique, angulis superioribus emarginatis,

in medio apicis cum dente instructa; a vertice vi.-» elbptic^.

polis denticulatis, in medio utrobique cum verruca magna

emarginata.

Long. 60-71 /i; lat. 37-47 /i; lat. isthm. 10-5-15 /»; lat. lob.

30

Hah. Minneapolis, Min

(Fig. xylogr. 1 » et b.)

This species, originally described from Brazil as a vane
)
^

^. ahruptum and since found in S. Africa {cfr.
Nordstedt, in

Act. Tnivers. Lund. vol. xvi. (1880), p. 10), is a frequent ISor^^

American species of Euastrurriy and after examining ^"°
^^^.^

of specimens from many parts of the United States, ve
^_

become well acquainted with its various forms. 'Sor an accou

^^

of its distinctive peculiarities vide West & O- S. West, 1.
c.j^^^

is a very distinct plant from E. alruptnm, a figure of a s

form of which we give for comparison (PI. 16. H- '^^^'
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The variable species so very badly described and figured by

Nordstedtianum

specimens of an JEuastrum received from him from Minneapolis,

MioDesota (one of the most abundant habitats of E. NordstedU

ianum, cfr. Desm, U. S, p. 106), are identical in all respects with

JE, evolutum. The figures of front, vertical, and lateral views

WoUe
W

(and numerous) examples, is al^^o this species in its most typical

form ; Turner's figure and description are incorrect. It is also

rather remarkable that the specimens described as -E. coronatum

Ij Turner came originally from the late Eev. P. AVolle, and are

from the same locality as those described by the latter as

S, Nordstedtianum.

c

Fig. 1.—All X 520.

« et h. Eiiastrum evoluttm, West & G. S. West.

» tf *j

forma minor.

var. integrius, West &

G. S. West.

/.
>) pictum, Borg., var. sitbrectangulare, n. var.

^

* In Nordstedt's Index Desmid. (189fi), p. 234, E. coronatum is placed as a

•J^onym of E. simplex, Woile: we cannot quite comprehend how such an

^l>^'ougxnistake arose.
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In 1890 Borgesen described two new species of Uuastrum

from Brazil, U. incudiforme and E. Glaziovii, These two

species we must consider as merely varieties of E. evolutum^ after

examining forms which are certainly intermediate between them

and the latter species. We give a figure of one of the transitory

forms hetween the type and var. Glaziovii (PL 16. fig. 11).

E, Nordstedtianum var. elegans^ AV. B. Turner (in K. Sv. Yet.-

Akad. Handl., Bd. xxv. no. 5, p. 85, t. 11. f. 17), if correctly

described w'ith " semicellulae tumoribus 9 (6 margine, 2 suh-

apice, et 1 grandis centx'ali parte dispositis) ornatse," must belong

to some other species and not to E. evolutum. Also E. micra-

canfhum, W. B. Turn. (1. c. p. 82, t. 10. f. 33) may belong here,

but again if "tumoribus 8 (4 lateralibus, 2 apicalibus et 2 lobum

polarem versus) ornatae " be correct, it must be relegated

elsewhere.

The following are the varieties of this species :

—

Forma minor. (Fig. xylogr. 1 c.)—E. Nordstedtianum var.

minor, Wolle, Desm. U. S. p. lOG, pi. 26. f. 8.

Long 47 /i ; lat. 30 jj ; lat. isthm. 8 /x.

Hab. Minneapol

Pennsylvania, &c.

Var. iNCuniFOEME, nol.—E. incudiforme, Borgesen^in Vidensh

Medd. Foren. Ej

)

Var. lobis lateralibus cum gpiuis paucioribus ; lobo polan

obverse triangulari, marginibus lateralibus glabris, angulia la

spina valida productis, apice truncato cum denticulis paucis.

Bcirgesen's dimensions are :—Long. 55 // ; lat. 39 fx ;
lat. isthm.

7'5
fi ; crass. 24 //.

Sab. Brazil.

Var. OTiANENSE, nob.—^. Glaziovii, Borg., var. guianeuse,

Eacib, in Flora, Ixxxi. (1895), p. 33, t. 4. f. 19.

Var. lobo polari subrectangulari, angulis apicalibus cum spm^

valida, apice convexo.

Eaciborski's dimensions are:—Long. 42 fx; lat. 23 z^;
^*

isthm. 5^; crass. 20 /x.

-Rab. Tapakoomasee, British Gruiana.

Eaciborski's figure appears to us somewhat crude, but we nave

no doubt that it is a form of E. evolutum.

Var. GrLAZiovii, nob.—E. Glaziovii, Borgesen, I c. p- 941, t-

f. 23.

Var. lobis lateralibus subconfluentibus cum spinis raition us

^j
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paucioribusque; lobo polari latlori et apice convexo, marginibus

lateralibus cum spina singula prseditis.

Borgesen's dimensions are:—Long. 55 fx; lat. 35 ft; lat.

isthm. 6*5 fi; crass. 21
fj,.

Sah. Brazil.

This differs from var. intcgriui^ in its more rectangular lateral

lobes, the lateral margins of which are even slightly divergent

;

the apex of the polar lobe is also much more convex.

Var. INTEGRTUS, West ^ G. S, West^ Trans. Linn. Soc. Ser. II.

(Bof.)v. p. 244, pl.l4. ff. 23-25.— E. spinosum, JFoIle, Desm.

^. iS. p. lOG,pl. 27. ff. 4-7, 17 (1884), ??o?e E. spinosum, i2a/A«

(1844).

Var. lobo polari cum spina singula (vel spinulis binis) utro-

bique infra spinam majorem, incisura infra lobum polarem

mjore et latiore, lobis lateralibus non divisis sed subretusis,

quadridenticulatis.

Long. 52-61 ii ; lat. 32'5-41
fx ; lat. isthm. 9-5-10 /i ; lat. lob.

polar. 24-30 p. ; crass. 22-27 fx. (Eig. xylogr. 1 ^ et e.)

Sah. Minneapolis, Minnesota ; De Land, Florida; Bridgeport,

Conn.
; Harvey Lake, Pa.

E. clavatum, W. B. Turn, (1. c. p. 85, t. 11. f. 18), may be a

form of this variety, but it is insufficiently described and figured,

and must therefore be held as doubtful.

54. EuASTRUM PicTUM, Borffeseuj L c. p. 939, t. 3. f. 19.

Var. srBUECTANGULABE, n. var. (Fig. xylogr. 1/)
Var. minor, semicellulis in parte inferiore subrectangularibus,

anguhs basalibus leviter divergentibus, sub lobum polarem minus

<?onstrictis, in centre cum seriebus verticalibus tribus granulorum,

supra ea granulis magnis duobus positis, et granule maguo

8iiJgu!o juxta incisuram apicalem utrobitjue, etiam granulis

lionnuUis minoribus intra margines.
Long. 59 II ; lat, 35 /z ; lat. lob. polar, (c. spin, apical.) 33 ^ ;

'at. isthm. 9-5
fx.

Sak Malaga, New Jersey.

55. E. OCCIDENTALE, n. sp.

?: ^''^^'^€osu7n, Ehrenb., var. simplex, Joshua, in Journ. Bot. (1885),

287.

^'Ucosum. var. Rimnlpv fnrmn fumpRrpnR. W
*«t.-Akad. Ilandl. xxv. no. 6, p. 74, t. 11. f. 9*. Cosmarium pro-

'"^'um, WoUe, Desm. U. S. p. 83, pi. 17. ff. 27, 28 ; nou C.protractum,

arv

tract

I>e Bary.
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Euastrum mediocre, circiter l^-plo longius quam latum,

profunde constrictum, siiiu angusto-lineari extremo ampliato;

semicellulse truncato-pyramidatse, angulis basalibus latissime

rotuudatis, lakribus superioribus retusis, apicibus late truncatia

retusisque, argulis superioribus rotundatis ; a latere visae trun-

cato-ovatae apice retuso; a vertice visae ellipticae, polls acute

rotundatis, ad medium utrobique leviter sed late inflatae; mem-

braua granulata, granulis numerosis subconcentrice crdiu'itis.

Loug. 65-85 jx ; lat. 60-71 /z ; lat. apic. 27-33 /x ; crass. 42 /i.

Hah. Near Orono, Maine. Ponds, Pennsylvania. Evanston,

111. (H. J. no. 80). AYaverly, Mass. (H. J. no. 21).

Distrib. Canada and North Wale?.

After examining large numbers of this species from various

localities and finding its characters quite constant, we are no^v

convinced that it is certainly distinct from U. verrucosum, under

Mhich species Joshua placed it as a variety. Cosmarium pro-

tractum^ WoUe (1. c), also evidently belongs to this species.

Joshua's figure is more accurate in outline than that of AVolle,

but ishows too few granules. The specific name ^ simplex^ could

not be adopted as this name has already been given to two

species of this genus.

56. E. VEEEUCOSUM, Ehrenl. ; Ralfs, Brit. Besm. p. 79, t. H.

f. 2.

Wi
H

f. 14.

Var. EEDUCTTJM, NordsU in Act. JJnivers. Lund. xvi. p. 9, 1. 1.

Long. 64 /t ; lat. 60 u.

Sab. Wak

MICRASTERIAS

M
t. 1. f. 6 (1851) ; Mrdsi. in Ofvers. K. Vet.-AJcad. Fork, nc

(1877), p. 22-23 cum fig. xylogr. II. 1, 2 c.

Var. GEACiLis, West ^ G. S. West, in Trans. Linn. Soc.SeT.

(JBot.) V. p. 238, pi. 13. f. 27.

Long. 73 ^; lat. 121 /x; lat. istlim. 10 /x.

Uab. De Laud, Plorida.

58. M. i-iNNATiFiDA, Salfs, Brit. Desm. p. 77, t. 10. f- 3-

Euastrum pinnatifidum, K'utz.
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Journ. Linn. Soc, Bot. xxix, p. 133, t. 20. f. 9.

cfr. West

He

f. 2 (1848). Wolle

t. 35. f. 4—M. furcata var. decurta, W. B. Turn, in Journ. Boy.

Micr. Soc. 1885, p. 936, t. 16. f. 10.—M. furcata var. simplex,

Wolle, 1885 ; Alg. U. S. p. 40, t. 59. ff. 6-7.

Hah DeLand, Plorida. "Found it abundant in material

collected in 1895. Ml forms were present, from typical ones to

those with the lateral arms undivided. A specimen showing

oue-half of the ^ pseudofurcata ' type and the other half of the

simplest is preserved in H. J. no, 5G0. Diam, of simplest part

196 ,i, of other 144 ju/' (Fig. xylogr. 2 b.)

Fig. 2.^MicTasferiasfnrca(a, Ealfs. a et h, x340.
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Specimen of ^ pseudofwrcata * form in H. J. no. 573 (lat.

185 /x).

** Found several curious specimens having the lateral rays

recurved strongly, and in one case with the apices blunt." (Eig.

xylogr. 2 a.)

Seattle, Wash. Mostly typical and rather small (lat. 120 /i).

60. MrcRASTEKiAS RiN^aEKS, Bail. 1851 ; Wolle, Besm. U, S.

p. 112, t. 35. ff. 1, 2.

Var. SERRATCLA., WoUe, 18S5 ; AI^. IT. S. p. 41, t. 59. f. 15.

The specimens are referred to 3L ringens with some doubt

In the two specimens observed the margins were serrate as in

M. malialuleslncarensis, and the apices of the lobes possessed

three teeth ; also they had each a basal granulate protuberance

to the semicells. One specimen (long. 145 ;«; lat. 116 /x; lat.

isthm, 21 n) possessed a series of granules within the serrate

margin, whereas the other (Laconia, N.H., H. J. nos. 650 and

679 ; long. 156 ^ ; lat. 152 ^) was quite smooth. These forms

appear to differ from many specimens of M. mahahuleshwarensis

that we have seen only in the absence of the additional apical

process.

61. M. AMEUiCANA, HaJfs, Brit. Desm. p. xix et 74, t. 10.

f. la-c (1848).—Euastrum americanum, Ehrenh. 184.3.

Var. Lkwisiaxa, West^ in Journ. Roy. Micr. Soc. 1890, p. 286,

t. 5. f. 13.

Long. 80-103 ju ; lat. 70-84 ^ ; lat. isthra. 23-26 /x.

R.

Wolle

Hal

M. ToERETi, Bail, in Ralfs, Brif. Besm. p. 210, t.35.f. 5;

M. SPECIOSA, Wl

8f Q. S. West i

p. 240.

Long. 104 fx ; lat. 96 jx.

JIah. De Land, Florida (H. J. no. 561).

64. M. TETKAPTEEA, n. sp. (PI. 16. fig. 6.)

M. submediocris, paullo longior quam lata, elliptica, ^P'^'''"^

late truucatis, profuudissime constricta, sinu lineari; semicel u ®

quinquelobse, incisuris subampliatis ; lobe polari subinfundibu i-

formi, ejus angulis lateraliter productis et decurvatis, apice con
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Texo et late retuso ; lobis lateralibus subinaequalibus (superloribua

majoribus) cum iacisuris primariis tribus, ea mediana profundiori,

in lobo iuferiori lobulis emarginatisj in lobo superiori lobulis

divisis cum partibus emarginatis ; margiuibus sinuum et incisu-

raruin subpolarium denticulo (circ. 5) regulariter ordinatis

intra margines ferentibus.

Long. 116^; lat. 100 /x ; lat. apic. lob. polar. 56 /x; lat. isthm.

Rah. Tallabassee, Florida (H, J. no. 546).

In the division of its lateral lobes aud alrfo in tbe possession of

the small teeth bordering tbe margins of tbe sinus aiid subpolar

incisions, this species most nearly approaches M. speciosa, Wolle,

but the ultimate lobules are more numerous, emarginate and not

sliarply apiculate as in the latter species; tbe polar lobe is also

quite different in form.

Dr. Nordstedt (in letter to Johnson) expressed the opinion

that it was nearest M. conferta^ Lund.,var. hamata, Wolle. We
think, however, that the decided inequality of the superior and

inferior lateral lobes, and the marginal denticulations of the

mediau and subpolar incisions, are cbaracters more in affinity

'ft^ith M. speciosa; moreover, the polar lobe gradually widens

from base to apex and the latter is destitute of teeth.

e outward form of M. tetraptera is different from that of

either M. speciosa or Jf. conferta var. hamata.

Tl

Ifi

1-4

Lonj

Eab

r Winnepesauk

66. M. APicuLATA, Menegl. 1840; CooTce, Brit. Desm. p. 186

pl. 48. f. 1 (after W. B. Turner).

}

M
Lat. 220

Sah. De Land, Plorida (H. J. no. 572).

67. M. JoHNsoNii, n. sp. (PL 16. fig. 5.)

^' magna, circiter tam longa quam lata, profundissime

constrieta, lateralibus sinus sigmoideo-sinuatis ; semicellulae pro-

funde
quinquelobffi, incisuria extrorsum ampliatis j

lobo polari

«»gU8tG et elongate, lateribua subparallelis sed apicem versus

^vergentibus, apice late bifido, angulo unoquoque acuto et in

^PiQam loDgam producto; lobis lateralibus subcampanulatis et
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profunde fissis, lobulis divergentibus sursum angustatls cum

apicibusprofunde bifurcatis, angulo unoquoque in spinamlougam

producto ; semicellub's intra marginem lobi uaiuscujusque serie

spinarum ininutarum confertarum instructis.

Long. 270 )Lx; lat. 275 /x; lat. bas. lob. polar. 26 /i; lat. isthm.

30/z.

Hah. De Land, Plorida (H. J. no. 580).

This is a very distinct species and cannot be well confounded

with any other.

G8. MiCRASTERiAS CKENATA, BrSb, in Balfs^ Brit. Desm. p. 75,

t. 7. f. 2, t. 10. f. 4.

Lat. 76 /i.

Hah. Wake Forest, New Connecticut, occasional (H. J.

no. 530).

XIII. XANTIITDIUM, Ehrenh

69. X. AKTiLOPCEiJM, Kiitz. (1849).—Cosmarium antilopoeura,

Breh. (1840).—Xanthidium fasciculatum, Balfs, Brit. Besm. (ei

\

parte) t. 20. f. 1 a, c.

Wc

very slender ; in the centre of the semicells are two or three

semicircles of granules, and "just below these on each face

arises a long slender spine which stands out widely. This is not

at all like other specimens placed here, yet agrees in essential

features,"

Long. c. spin. 138/i, s. spin. 72 /x ; lat. c. spin. 126 /i, s. spin.

64;^; long. spin. 35 fi ; lat. isthm. 20/i ; cross, s. spin. 48 /i.

Hab. De Land, Florida (H. J. no. 570).

70. X. CONTROVEBSUM, n. sp. (PI. 17. fig. 2.)

X. antilopoeum ? var., TFesf ^ O. S. West, in Trans. Linn. Soc,

Ser. II. (Bof.), v. p. 252, pi. 16. f. 1.

(
". j/i^i . uin, ji-g-jjiu luiij^ius quaui lacuui \^»iiic cijjiu'"/, r

constrictum, sinu acutangulo subaperto ; semicellulae hexagono-

ellipticae, angulis lateralibus et apicalibus spina curvata singula

(vel nonnunquam spinis geminatia) pr»ditis, spinis omnibus

sursum divergentibus
; a latere visse globosae ; a vertice vis*

ellipticae ; membrana minute punctata, in centro semicellularum

levissime incrassata.

Long. c. spin. 55-59 ^, s. spin. 36-5-38 )u ; lat. c. spin. 52-56 /i,

I

20-21
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¥
,

Hab. Laconia, N-H. (H. J. no. 060).

There is no doubt that Johnson has observed the same plant

that we doubtfully placed as a form of X. antilopoeum, AH the

specimens seen bj him had only single spines at the angles:,

whereas many of our examples had a pair of spines at one or

more of the angles. It is a much smaller species th:m X, anti-

lopoeum^ and althougli the form of the semicells is about the

same, yet the spines have the same direction as the paired spines

of X cristatum ; moreover X. antilopoeum never has single spinous

at its angles. The forms of this species may be regarded as

intermediate between X, incJioatum^ Nordst., and X. aniilopceum.

71. Xat^thidium hastiferum:, W. B. Turn, in Journ. Eoy.

Micr. Sac, 1885, p. 938, t. 15. f. 20.—X. antilopoeum var. angu-

latum, Josh, in Jotirn, Linn. Sac, Bot. xxi. (1886) p. 613, t. 24.

f. 16.—X, angulatum, LagerJi, (1887).

Var. JoHNSONiT, n. var.

X antilopoeum^ forma javanicum^ Johnson, Bull. Torr. Bot»

Club, xxii. (1895), no, 7. p. 295, pi. 239. f. 10; non X antilo-

pmm forma javanica, Nordst. 1880 (= X. hastiferum var.

javanicum, W. B. Turn. 1892).

Var. spinis brevioribus et quasi uniformibus, spinis apicalibus

singulis vel geminatis ; serie curvata granulorum 8 infra apicem

semicellularum.

Long. c. spin. 64//, s. spin. 52 ju ; lat. c. spin, 80/i, s. spin.

/i; lat. isthm. 12 /x; crass. 30 /x.

Hah. Ann Arbor, Mich. (H. J. no. 324).

72. X. JoHNsoNii, n. sp. (PI. 17. fig. 1.)

X minutissimum, tarn longum quam latum (sine spinis), pro-

funde conatrictum, sinu acuto extrorsum ampliato; semicelluh

hexagono-ellipticae, augulis lateralibus spina longa tenui singula,

^gulis superioribus spinis binis similibus, etiam spinis binia ad

^arginem inferiorem prope basin semicellularum, in centro

»pmis duabus planitie vertical! dispositis; a latere visae sub-

circulares, spinis duabus divergentibus prope apicem, spinis

.geminatis divaricatis ad medium utrobique ; a vertice visae

elliptic®, spinis tribus divergentibus ad polum unumquemque,
8pina singula ad medium utrobique.

I-ong. c. spin. 23 ^, s. spin. 11 /x ; lat. c. spin. 23 fi, s. spin. 11 /i;

•isthm. 5^; crass, c. spin. 18/i, s. spin. 6fi.
Hab. Bridgeport, Conn. (H. J. no. 517).

52
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73, Xanthtdiijm Torbeti, Wolle^ 1885 ; Alg. U, S. p. 3o,

t. 56. fF. 13, 14.

Long. c. spin. 80-92 /x ; long. s. spin. 38-42 /x; lat. c. spin.

86-92 ju, s. spin. 34-40 ju; long. spin. 25-29 ju; crass, bas. spin.

2-3*5
fi ; lat. isthm. 15 /i.

Bab. Be Land, Florida (H. J. nos. 577 & 588).

"In the vertical view it is distinctly inflated in the centre."

74. X. ABMATTJM, Rabenh, 1847 ; Ralfs^ Brit. Desm. p. 112,

t. 18.—Cosmarium armatum, Breb. 1840.

Var. CERVICOKAE, n. var. (Fig. xylogr. 3.)

Yar. major, processibus multo longioribus, irregulariter et suV

dichotome ramosis, spinis multo longioribus et acutioribus.

6

Fig. S.—Xanthidhcm armatum, Rabenh., var. cervicorne, n. yar.

Three of the processes. X 520.

Hah. De Land, Florida.

This variety is the " finely developed form " mentioned by

Wolle fDesm. TT. S. n. 92. nh 21 . f. 1^ from Mt
pro-

cesses and spines.

XIV. COSMAEIUM, Corda.

75. C. EETUSTFOEME, Gutw. ifi Bot. Centralhl xliii.^P- 69.

C. Hammeri, Reinsch, var. retusiforme, Wille, in Vid.-Ms -

Forh, Christiania, no. 11, p. 32, t. 1- f. 16.

Long. 21 fi ; lat. 18 fx.

Mifh.. oftnasional.

. Act B. Soc. Scient. Up*-

Hab. New Baltimore. Mich

Nov
Ser. III. viii. no. 2, p. 49, t. 2. f . 20.

Var. INTEGEUM, Lund. I. c.

Long. 45-54 /x ; lat. 28-34 /*.

Hah. Ithaca, N.Y. (H. J. no. 511).
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77. CosMAEiuM Baileti, Wolle, Besm, U.S. p. 64, pi 16.

ff. 17, 18.

Var. MAJOE, West Sf G, S. West^ in Trans. Linn. Soc. Ser. II.

{Bot) V. p, 246, pi. 14. f. 36.

Long. 70-80 ju ; lat. 70 ju ; crass. 32 ft.

Hah. Tallahassee, Florida (H. J. nos. 549 & 550).

78. C. PACHYDEEMUM, Luud. iu Act. B. Soc. Scienf. Ups.

Ser. III. ii. p. 39, t. 2. f . 15.

Var. Mixus, N'ordst. in Act. Univ. Lundy ix. (1873), p. 18,

tl.f.7.

Long. 46-52 fi ; lat. 40-44 /z ; lat. istlim. 12 /x.

Hab. Cold Spring Harbour, N.T., frequent (H. J. no, 153).

DeLand, Florida (H. J. no. 581).

The examples were a little smaller than the Norwegian ones,

tnd proportionately shorter; membrane strongly punctate. It

approaches the Cosmarium mentioned by Nordstedt (in K. Sv.

Vet.-Akad. Handl., Bd. xxii. no. 8, p. 54, t. 5. f. 22), but is a

little smaller and is also more deeply constricted.

CAPENSE
turn subsp. capense, JV^ordst

p. 6, t. 1. i. 8.

C. pyramida-

v, t. i. I, o,

Forma minor et isthmo latiori; long. 64/^; lat. 46 /x; lat.

inthm.ie^. (PL 17. fig. 3.)

Wh . 436)

80. C. PEEFOEATTJM, Lund. I. c. p. 40, t. 2. f . 16.

I^ong. 61 /i ; lat. 57 fx ; lat. istlim. 34 /x.

Sah. Pljmoutli and Laconia, N.H., scarce (H. J. nos. 645 &
»46). Harvey Lake, Pennsylvania, frequent.

81. C. ocELLATUM, B. McJiler et Outw. in Bosprawy. ATcad.

^rniej. KraTcow. Wydzial. nat.-przyr. xxviii. (1894), p. 164, t. 4.

AilEEICANTJM

semicellulis
*picibus subtruncatis, in centro incrassatis ; a vertice visis ellip-

"C18, incrassatis et late tumidis ad medium utrobique, tumore

«ooquoque leviter retnso.

'f^Z- 29 /x
; lat. 24 ^ ; lat. istlim. 5-7 n ; crass. 13 /t.

^^8 variety differs from C. ocellatum var. incrassatum in its

^"^- -^O^l^-—BOTANY. VOL. TTXIU. ^
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proportionately longer cells, its somewhat retuse lateral margins,

and in the more emarginate thickening in the centre of the semi-

cells, which is also devoid of scrobiculation.

82. CosMAEiTJM AKGULABE, JoJifison^ in JSulL Torr, Bot

Club, xxi. (1894), no. 7, p. 290, pL 211. f. 14.

Long. 30 /Lt; lat. 25 /i.

Sah. Baton Eouge, La., scarce.

Mo
«••

p. 166 (186S).—C. gotlandicum, Wittr. (1872).

Long. 38^; lat. 30^; lat. isthm. 10 /x; crass. 18 ju.

SijrJ. Laconia, N.H., occasional.

84. C. LTTi^ATUM, Wolle^ Desm, U. S. p. 65, pi. 16. f. 16.

Var. DEPRESSUM, n. var. (PL 18. figs. 2, 3.)

Yar. cellulis circifcer l|-plo latioribus quam longis, apicibus

depressis, sinu angustiori et apice acuto; pyrenoidibus singubs.

20-22

Si

85. C. SiNOSTEGos, ScTiaarscJim. in Magyar. Tudonu Akad>

Math. s. Termesz. Kozlem. xviii. p. 266, t. 1. f- 12.

Long. 10 /i ; lat. 10 fi ; crass. 5/i.

Sal. Seattle, Wash

Nuov, Notarisia

Long. 10^ ; lat. 8 ^ ; lat. isthm. 3 // ; crass. 4/x

S.

SQ. C. PYGM^UM, Arch, in Quart

West
p. 146, pi. 20. f. 24.

Var, ScHLiEPHACKTANiTM, nol.—C. Schliephackianum, Grun

RalenTi i (1 868).

mm
instructis.

Long. 12 fi ; lat. 10-12 /x ; lat. isthm. 3-5-5 //.

Sab. Bridgeport, Conn., and New Baltimore, Mich., common

;

Laconia, N,H., occasional.

Grunow's species appears to us to differ from G. pyffm^
Arch., only in the more prominent central protuberance, an

cannot therefore stand as a distinct species. In vertical vievj

C. pygmcBum k eubrhomboidal, with a jGaint indication o£ a central

(



SOME DESMIDS OF THE UKITED STATES. 303

inflation. The breadth of the isthmus in var. SchUephackianum

is somewhat variable.

87. CosMAKiiJM ExiaiTUM, AtcTi, in Proc. Bull. Nat, Hist. Soc.

1864, p. 49, pi. 1. ff. 32-33; Nordst. in K. Sv. Vet.-Ahad.

Sandl xxii. no. 8, p. 58, t. 6. f. 12 (1888).

Porma major, semicellulia rotundatioribus ; long. 41 /x ; lat.

24 /i; lat. isthm. 9 /z.

Eah. AVhitmore Lake, Mich. (H. J. no. 559 a).

Forma angulis basalibus rectangularibus et sinu angusto

lineari; long. 17 /x ; lat. 10 /x; lat. isthm. 4 // ; crass. 6 /i.

(PI. 16. fig. 15.)

Eab. Florida.

88. C. Eegnellti, Wille, var. madagascaetense, West ^ Q-.

S. West, in Trans. Linn, Soc. Ser. II. (Bof.) v. p. 58, pi. 6. f. 39.

Long. 17 fi; lat. 19 fi; lat. isthm. 4 /i.

Hal. De Land, Florida.

89. C. DIFFICILE, LntJcem. in VerJiandh d. hJc. zooh-lotan.

Ges. Wien, slii. (1892) p. 551, t. 8. £. 3.

Long. 31 II ; lat, 20 ^i ; lat. isthm. 6 /x.

Hal. Harvey Lake, Pennsylvania.

90. C. eepa:n^dum, Nordst. in Botan. Nbtiser, 1887, p. 162; in

-ff. ;S'r. Vet.-Alcad. Handh xsil no. 8, p. 58, t. 6. f. 14

iirN"0E.

(1888)

.

Fonna

^nt. (1894), p. 169, t. 2, f. 13.

Long. 15-17 /i ; lat. 14-15-5 fi ; lat. isthm. 5*5 ^i.

Sal. Harvey Lake, Pennsylvania.

(Qfr. BoTffe.in Nuova Notarisia. 1896. n. 57 : and West

Nat

(1897)

Naturhistor"^- v>. -ttEGNESii, Memsch, tn AbhandL
^irnlerg, Bd. iii. p. 112, t. 7. f. 8.

^Jig- 12 IX ; lat. 12 fi ; lat. isthm. 5 /x ; crass. & /*.

Sat. Laconia, IS'.H.

92. C. BiocTTLATUM, Mcnegl. j Balfs, Brit Besm. p. 95, t.

Var. Depbessttm, Schaarschm. in Magyar. Tudom. Akad. Mi

Kozlem

z2
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Long. 11'5-15 fx; lat. 12*5-17 /x ; lafc. isthm. 3-4-5
fx.

Hah. Harrey Lake, Pennsylvania.

93. CosMAMTJM SUBCRENATUM, HantzscTi^ 1861 ; Norda. in

Ofvers. X. Vet.-Ahad. Fork. 1875, no. 6, p. 21, t. 6. ff. 10, 11.

** Zygospores spherical, about 32-35 fx in diameter, clothed

with scattered spines 8-10 /x long suddenly rising from a conical

base, apices slightly furcate.

Eah. Arlington, Mass. (H. J. nos. 68 & 71).

94. C. TUME]S"S, Nordst. in Ofvers. K. Vet-AJcad, Ft

no. 6, p. 36, t. 7. f . 23.

Var. GLABBXTM, n. var.

Var. cellulis glabris, granulis nullis.

Long. 52 fx ; lat. 35 /x ; lat. isthm. 24 fx ; crass. 30 fx.

Sah. Wvomine^, Pa. fH. J. no. 457).

M

95. C. EoSTAEiis'SKii, Gutw. 1890; in S^ratoozd. fizyjogr.

Alcad. TJmiej. KraTcoto. xxvii. (1892) p. 67, t. 3. f. 16.

Yar. AMEEiCA]!^TJM, n. var. (PI. 17- fig. 13.)

Var. semicellulis apicibus truncatis, supra istbmum glabris;

a yertice yisis tumore glabro utrobique.

Long. 32 /i ; lat. 24 /z ; lat. isthm. 11 /x ; crass. 16 /x.

Sal. Palo Alto, Calif. (H. J. no. 558).

96. C. MODESTUM, n. sp. (PI. 17, fig. 12.)

C. parvum, circiter l|-plo longius quara latum, profundissime

con8trictum,sinu angusto-lineari; semicellulae pyramidato-trapezi-

formes, angulis basalibus rectangularibus, lateribus conveiis cum

crenis 4, iis apices versus majoribus et truncatis (vel lenssune

emarginatis), apicibus truncatis rectisque, intra crenas et apicem

granulis

tumore

pyrenoidibus

Long. 33 fi ; lat. 26 fi ; lat. isthm. 7 fi ; crass. 17 fi.

Sah. Whitmore Lake, Mich. (H. J. no. 439).

Compare with C. costaium, Nordst., and C. apUnicliondrum,

Nordst.

97. C. POLYMOEPHUM, Nordst. in Vidensh. Medl I^aturh,

Foren. Kjohenh. 1869, nos. 14-15, p. 209, t. 3. f. 31.

^
Long. 36 n lat. 28 /x j lat. isthm. 7 /z ; crass. 20 /x.

Hah. De Land, Florida (H. J. no. 611).
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98. CoSMAETUM Eaciboeskii, LagerJi. in Ofvers. X. Sv. Vet.-

Mad. Forh 1887, no. 8, p. 537.—C. Nordstedtii, Racih. 1884.

Long. 48 ju ; lat. 53 /x ; lat. isthm. 20 /x.

Hal. Laconia, N.H., occasional.

Nov Soc. Scient. Uj>g

Ser. III. vol. viii. no. ii. p. 32, t. 7. f. 11.

Var. teistichum:, n. var. (Fig. xylogr. 4.)

Var. granulis 9 in centro semicellularum in seriebua trans-

tersis 3 ordinatis.

Long. 32 fi ; lat. 36 /x ; lat. isthni. 11 fx ; crass. 20 /x.

6

o o o
o o
o
o o o

o o8o
ooO

c d

^ig- ^.—Cosmarium monoinaznm, Lund., var. tristichum, n. Tar. x750.

a, front Tiew ; b, vertical view ; c and d, different arrangements of the

central granules.

Sal. Whitmore Lake, Mich. (H. J. no. 452).

The granules in the centre of the semicella vary somewhat in

lumber and arrangement ; the central one or one o£ the outer

ones may be doubled, or the middle one of the basal row may be

>vanting.

100. C. TAXicHONDEUM, Lund. I. c. p. 39, t. 2. f . 13.

"Var. BiDENXTJLUM, LagerTi. in Ofvers. K. Vet.-Al'ad. Fork

1885, no. 7, p. 237, t. 27. f . 8.

30-32 -17 fi.

Wash

^W. rdrh. 1877, no. 8, p. 20, t. 2. f. 5.

"^ar. riORiDEKSE, n. v

ITordst. in Ofvers. K. Tet.'

Yar.

ar. (PI. 18. fig. 1.)

')
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emarginataram 3 supra basin ; cellulis a vertice visis angusti-

oribus, serie vermcarum emarginatarum 3 utrobique (ea mediana

majori).

Long. 26-26-5 ft ; lat. 33-5-36-5 fx ; kt. istbm. 6-5-7-5 /i

;

crass. 16 /z.

Hah. De Land, Florida.

This is a noteworthy variety; in the front view the warts are

seen to be very irregular witb regard to their emargination.

102. CosMAEirM suBJsruDicEPs, n. sp, (PL 17. fig. 6.)

Csubparvunijl^-plolongius quam latum, profunde constrictam,

sinu lineari; semicelJulae oblongo-ellipticse, apice recto in medio,

cxun seriebus horizontalibus 4 granulorum trans medium, sene-

bus superioribus duabus cum granulis 6, in scrie promna

granulis 4, in serie intima granulis 3, cum scrobiculis magnis

irregulariter triaugularibus inter granulos ; a latere visse sub-

globosse cum granulis 4 in parte superiori marginis utrobique j
a

vertice visae late ellipticae.

Long. 44 p. ; lat, 34 fx ; lat. istbm. 9 fx j crass. 26 /x.

Eah. Laconia, IST.H. (H. J. no. 673).

From its nearest ally C. nudiceps, Johns., it is distinguished

by its elliptical semice'lls, by the absence of granules at the

opening of tbe sinus, by the less numerous and differently

arranged granules across the front of the semicells, and m the

Bubtriangular scrobiculations between tbese granules. It niay

also "be compared with C. insigne, Schmidle.

103. C. cosMETUM, West Sf G. S. West, in Trans. Linn. Soc^

Ser. II. (JBot.) v. p. 250, pi. 15. f. 4.

Long. 53 fi ; lat. 43 fx ; lat. istbm. 13 fx ; crass. 28 /x. (R. l^-

fig. 5.)

Hai. Laconia, N.H. (H. J. no. 672).

104. C. LATUM, Breb. in Mem. Soc. Sci. Nat. Cherhourg, i^.

p. 128, 1. 1. f. 10.

Hal. Edgemoor, Ind. (H. J. no. 116). New B^*^'"°

,

Mieh. Cold Spring Harbour, N.T. (H. J. no. 148).
Meredit ,

N.H.

105. C. JoHNSONii, n. sp. (PL 17. fig. 4.)

a magnum, l|-plo longius quam latum, profunde ^^^^^^^^^
linu lineari eitremo ampbato et extrorsum late aperto; seini

;

(
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ipherico-elUpticse, apicibus subdepressis ; a vertice visse latissime

ellipticsB ; membrana granulata, granulis in seriebus verticalibus

20 et horizontalibus 16 regulariter ordinatis.

Long. 104 /I ; lat. 70 /z ; lat. isthm. 28 /i ; crass. 58 /x.

Eab. Plorida (H. J. no. 514).

We consider this a very distinct species ; its form, the

arrangement of its numerous granules, and its great thickness

being very characteristic. The nearest species to it is C. con-

spersum^ Ealfs, var- rotundatum^ Wittr., from which it is easily

distinguished by the rounded form of its semicells, its proportion-

ately greater length, its more numerous series of granules, and

the form of its vertical view. It might also be compared^with

C. latum^ Breb-

106. CosMAEiUM EENiroEME, ArcTi, in Journ. Bot xii. (1874)

D. margaritiferum var. renlformis, Balfs,

Long. 53 /i; lat, 43 fi ; lat. iathm. IG /x. (Pi. 17. fig. 9.)

Sah. New Baltimore, Mich.

Nordst. in Sotan. Notiser

m
fig. 10.)

(PI

661)

Tar. ELEVATUM, n. var. (PI. 17. fig. 11.)

Var. semicellulis altioribus, diametro psene l|-plo longioribus,

Wgulis basalibua subrectangularibus, lateribus in parte inferiori

subparallelis.

Long. 52 /i ; lat. 36 ^x ; lat. isthm. 14 /x; crass. 24 /x.

S'ai. Whitmore Lake, Mich. (H. J. no. 434).

K. Sv. VeL-Ahad. Handl
mi

Long,

Mich

^
108. C. TuEpiNii, JBreh. in M6m. Soc. ScL Nat. Cherbourg

1^- p. 127, t. 1. f. H._C. Turpinii, forma, Lund. ; C Turpinii

^ar. LuQdellii, Gutw.
^ong. 70 ;x ; lat. 50 /i ; lat. isthm. 14 /i ; crass. 36 ^.

-&«i. Chester, S.C. (H. J. no. G25). Alma, Mich. (H. J.

110. 619).
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109, CosMAEiTTM BENTATTJM, WolU^ Desm. XT, S. p. 76, pLl3.

f* 15: West ^ G. S. Westy in Trans. Linn. Soc, Ser. 11,
^

(Bot

Long. 120-130 /x ; lat. 84-100 fi.

Hab ce (H. J. BO- 134). Cold

Spring Harbour, N.Y., not very rare in middle pond (H. J.

nos, 151 & 172). Bridgeport, Conn. (H. J. no. 20). Whit-

more Lake. Mich., not freauent (H. J. no. 465).

110. C. Eloiseanum, Wolle, Desm. TT. 8. p. 85, pi. 19. ff. 1,2;

West 4' G. S. West, L c, p. 248, pi. 15. f . 22.

Long. 105 /i ; lat. 72 p. \ lat. isthm. 34 /i.

Hal. Laconia, N.H., scarce (H. J. no. 641).

111. C. PSETTDAMCENUM, Wille, in Bih. till E. Sv. VetrMad.

Handh viii. no. 18, p. 18, t. 1. f. 37 (1884).—C. inornatum,

Josh., 1886.

Yar. BASiLAEE, Nordst in Botan. Notiser, 1887, p. 160 j
in K.

Sv. Vet-AJcad. SandL xxii. no. 8, p. 50, t. 5. f. 14.

Long. 40 /i ; lat. 22*5 fi ; lat. isthm. 15 ^.

Hal. Malaga, N.J.

ELEGAKTISSIMUM

VUl

Var. siMPLiciTJs, n. var. (PI. 17. fig. 7.)

Yar. minor, semicellulis verrucis simplicibus et rotundatis, in

seriebus verticalibus 7 (ut visis) et horizontalibus 7 ordinatis.

Long. 55 //; lat. 22 /i.

Hah. Plorida (H. J. no. 345).

113. C. OEDiNATUM, West ^ G. S. West, in Trans. Linn. Soc.

Ser. II. (Bot.) v. p. 251, pi. 15. f. 14. ^ T..o«niPnfie. Nordst.,

Meddel

1890

Var. DEPEESSTJM, n. var. (PI. 17. %• 8.)

Var. semicellulis depressis, angulis basalibus rotundionbus,

granulis paucioribus et reductis.

Long. 27 n ; lat. 29 fi ; lat. istbm. 8 /x ; crass. 18 /x.
. .

^

I

1
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114. CosMAEiuM CREPERUM, West Sf G. 8. West, in Trans.

Linn. Soc. Ser. II. (Bot.) v. p, 63, pi. 7. f. 11.

Long. 34 fi ; lat. 31 fi ; lat. isthm. 13 /x.

Eah. Harvey Lake, Pennsylvania.

The granules are slightly larger than in the original specimens,

but otherwise the plants agree in all details.

115. C. SPINOSPORUM, Lagerli. in Ofvers. K. Sv, Vei.-A^ad.

Forh. 1887, no. 8, p. 538.—C. Broomii, var., WoUe, Desm. U, S,

pi. 17. ff. 8, 9.

Hal. Ann Arbor, Mich., abundant and conjugating (H. J.

DO. 311).

116. C. PROTRACTUM, De Bary^ Conj. p. 72.—Euastrum

protractum, Ndg,

Long. 34-36-5 a : lat. 35-36 a ; lat. apic. 18 ii ;
lat. isthm.

9-5 u.

Bah Harvey Lake, Pennsylvania

d

c

Fig. 5.

—

Cosmarium triplicatum, Wolle.

«& J. Specimens from Minneapolis, X520. c Specimen from Scarbro',

*aine, X520. d. Specimen from Sisson, California (after Johnson), X770

117. C.

Long. .

^^t^' (Kg. xylogrrSO

Wolle

"^' (J^ig. xylogr. 5.)
«ai. Bridgeport, Conn., common (H. J. no. 215). Ann Arbor,

•ttich. Ornrir. „^J c_-_T . ^r ' TIT: l.'o AfinTifiSota.Maine. Minneapolis
"FT u

""" "''^a ocarDro , iviame. iViinueapuuB, -l.^-l^"-^

^oWemess (H. J. no. 375) and Plymouth, N.H. Burlington,
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Kans. Seattle, "Wash. Sisson, Calif. (H. J. no. 403). Talla-

haasee, Florida.

The description of this plant given bj Wolle {I. c.) is very

good so far as it goes, but he bas entirely omitted to mention

the surface markings situated slightly above the middle of the

semicells. We have seen this species from many parts of the
^

United States, and its characters are fairly constant; the semi-

cells are subrectangular, with faintly retuse sides which gentlj

converge towards the straight apex, the superior angles being

more rounded than the inferior ones. The three large hemi-

spherical granules at each superior angle, the three within each

of these angles, and the three just within the apex are quite

constant in all the specimens we have examined.

Across the upper part of the semicells there are from 5 to 7

large granules, more depressed than those at the superior angles

and arranged in two or three transverse series, this arrangement

being variable even on the two halves of the same cell. Sur-

rounding these central granules are hexagons of rather con-

spicuous scrobiculation?, tbe latter often extending among the

marginal granules. The granules at the inferior angles are

smaller than those on the other parts of the semicell ; there are

usually two on the margin and two or three within, but more

rarely specimens are met with which possess only one on the

margin and one within.

Pig. 5 d (which is from a drawing by Johnson) has a rather

different arrangement of tbe surface granules, and the middle

one of the three within the apex is situated rather below the

other two.

N'ordst. in Ofvers. X ^^^*'

Forh

Long. 42 II J
lat. 32 ^i j lat. isthm. 11 // ; crass. 21 }>-

Hah. Wake Forest, N.C. (H. J. no. 522).

This was recorded by Johnson (Bull. Torr. Bot. C^

1895, no. 7, p. 293) as 0. costatum, Nordst. ; his
^'^^^'^f'^'^^l

ever, ia identical in all respects witli typical

speciosum.

forms "^ ''•^

119. C. MONiLiFOEME, Ralfs, BHt. Destti. p. 107, 1. 1'-

Tessarthonia moniliformis, Turj>. , , .

Porma pandueifokmis, Reimerl, in Verh. d. hX '^^ ''

Wien
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Long. 25 n ; lat. 15 )u ; lat. isthm. 9 /i. (PI. 17. fig. 15.)

Eab. Cold Spring Harbour, N.Y. (II. J, no. 237).

Forma elokgata. (Pi. 17. fig. 14.)

Forma semicellulis longitudinaliter late ellipticis.

Long. 41 fi ; lat. 11 // ; lat. isthm. 7 /x.

Mab. Laconia, N.H. (H. J. no. 658).

120. CosMABiUM YiEiDE, Josh. in Joum, Bot, xxiii. (1885),

p. 34, pi. 254. f, 3.—Colpopelta viridis, Corda, 1834.

Long, 48-49 fx ; lat. 25-26 ^ ; lat. isthm. 20 }i.

Eab. Staten I., N.T. (H. J. no. 479). Ithaca, N.Y. (H. J.

no, 490). Easton, Conn. Holderness, N.H.

121. C. Thwaitesii, Ealfs, Brit. Desm. p. 109, t. 17. £. 8.

Lat. 40 fi.

Eab, Sisson, Calif. (Mt. Shosta, at 3500 feet). Palo Alto,

Calif, (H. J. no. 500).

XV. COSMOCLADIUM, Breb.

122, C. QuiMBTi, Wood, in SmitJison. Contrib. Knowl. xix.

(1874) no. 9, p. 134, t. 1. f. 9 ; Wolle, Desm. U. S. p. 61.

Lat. circ. 18 /x.

Sab. Staten I., N.T. ; abundant in Silver Lake, forming

bright green gelatinous masses (H. J. no3. 383 & 384).

XVI. SPONDYLOSIUM, Breb.

\

Be

123. S. MONiLiFOBME, Lund. in Nov

Long

B.ab. Laconia, N.H., occasional (H. J. no. 680).

!/•'

f.2.
in

Var. IKFLATUM, West ^ G. S. West, in Trans. Linn. Soc.

°«r.II. (Bot.) V. p. 231, pi. 12. f. 10.—Sphserozosma pulchrum
^ar. inflatum. Wnllp.. Wall

Lat. 60 /i.
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125. Spondtlosiitm eectais^gtjlaee, West ^ Q. 8. West, in

Trans. Linn. Soc. Ser. II. {Bot.) v. p. 231, pi. 12. ff. 13, 14.

Spliaerozosma rectangulare, Wolle ; Spliserozosma Gobelii, Eacib.

Long. 21-22 yri ; lat. 60-68 fi ; lat. isthm. 12-5-16 //.

S:ab. De Land, Florida (H. J. no. 582). Malaga, N.J.

The specimens from Plorida possessed somewhat smaller teeth

than those from New Jersey. A figure of the basal view of a

seraicell is given (PI. 18. fig. 4).

XVII. STAUEASTEIJM, Meyen.

126. S. siBiETCTJM, Borge, in Bih. till E. \Sv. Vet.-ATcad.

JETandl

West & a. S. West

Soc. 1896, p. 157, pi. 4. f. 39.

Long. 16'5 fi ; lat. 16 ji ; lat. isthm. 8*5 fi.

Sab

Nordst. in VidensTc. Medd.

Kjohenli. 1869, nos. 14-15, p. 227, t. 4. f. 56.

Long, (s. spin.) 19 fx ; lat. s. spin. 16-5 fi, c. spin. 29 /x ;
lat.

isthm. 5 fi. (PI. 18. fig. 8.)

Sah

Nordst.

Long. 32 /x ; lat. 32 yu.

Sah. Seattle, Wash

Nordst

Hah

130. S. Eateitelii, Wood, in Smithson. Contrih. Knowl xii-

(1874) no. 9, p. 153, t. 21. f. 22.

Lat. 18-25 ju.

Hah. Northfield, Mich. (H. J. no. 165). Wake Forest, N.C

(H. J. no. 519).

Mem
r, IV.

p. 143, t. 1. f. 28.

Lund, Nov. Act. Soc. Scient. ^p*-

Ser. III. viii. no. 2, p. 62.

Lat. 32-37 /x.

Hd). Edgemoor, Ind. W . 449)
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132. Stattrastrum hexacerum, Wittr. in JBih. till VeL-AJcad.

EandL i. no. 1, 1872, p. 51.—Dcsmidium? hexaceros, Ehrenl.

Var. ATERSTJM, n. var, (PL 18. fig. 13,)

Var. semicellulis angulis productis et sursum curvatis ; a ver-

tice lisis lateribus leviter concavis.

Long. 18 IX ; lat. 20*5
fi ; lat. istlim. 4'5 /x.

Eab, Bridgeport^ Conn.

133. S. STRiOLATUiT, AvcTi. in Pritch. Infus. ed. IV. p. 740,

Phycastrum striolatum, Nag. Gatt. einz, Alg. p. 126, t. 8 a. f. 3.

Forma brasilieis'sis, W, B. Turn, in K. Sv. Vef.-Akad.

EandL xxv. no. 5, p. 109, t. 13. f. 15.

A form with the apex very slightly convex.

Long. 25 fi ; lat. 22 /i : lat, isthra. 7 /x.

Eah. Laconia, N.H. (H. J. no. 676).

134. S. punctulatum, Breb. in Balfs, Brit. Besm. p. 133^

t. 22. f. 1.

Mich
320). Abundant from many other States.

135. S. LACONiEis-SE, n. sp. (PL 18. fig- 9.)

S. parvum, l|-plo latins quam longum, profundissime con-

Btnctum, sinu angusto-lineari ; semicellulse elliptico-semicircu-

lares, angulis lateralibus in processus breves bifurcatos productis,

Eiarginibus infra processus brevibus et convergentibus ad sinus

cum denticulo singulo, dorso alto convexo cum verrucis emargi-

liatis circ. 8, serie verrucarum em arginatarum vel truncatarum 8

intra dorsum, et verrucis duabus in centro ; a vertice visae sub-

angustse ellipticae,polo unoquoque cum processu brevi bifurcato,

lateribus verrucis 10 pr^ditis, iis medianis binis majoribus utro-

"iq^e; a latere vissD hexagono-circulares, marginibus lateralibus

fiiiperioribas cum verrucis subtruncatis 3 instructis.

I^ong. 26 /x ; lat. 39 /x ; lat. isthm. 8'5 /x ; crass. 17 /x.

Sab. Laconia, N.H. (H. J. no. 643).
-fhe front view of this species has a slight resemblance to

^'forficulatum, Lund.

136. S. cosMARioiDEs, Nordsf. in VidensL Medd, naturTi.

64

14-15, p. 223, t. 4. f. 43 (1870)

-BiiS. De Land, Plorida.
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137. Statjeasteum PACHTEHXN'CHTrM, JVordst. in Ofverg. K
Vet.'AJcad, Mrh. 1875, no. 6, p. 82, t. 8. f. 34.

LoBg. 31-34*5 fi; lat. 31-5-35 /x ; lat. isthm. 8-9*5 //.

Sah. Harvey Lake, Pennsylvania. Minneapolis, Minnesota.

138. S. suBL^TispiNUM, n. sp. (PL 18. figs. 20-22.)

S. parvum, l|-plo latins quara longum (cum processibus),

profunde constrictum, sinu aperto et obtuse; semicellulse cor-

pora inconspicuo, processibus digitatis duobus late divergentibus,

marginibus processuum parallelibus ad apices subito attenuatis;

a vertice visse triradiatse, corpore inconspicuo; membraua

glabra.

Long. 25 fi; lat. 37 fi ; lat. isthm. 7 /x.

JSab. Laconia, N.H. (II. J. no, 651).

This species approaches S. Icevtspinum^ Biss., but is relatively

very much broader, has much less body, and has cylindrical

processes only attenuated at their extremities.

139. S. PSEUDOTETEACEEiTK, West Sf G. S. West, in Trans.

Linn. Soc. Ser. II. (Bot.) y. p. 79, pi. 8. f. 39.—S. contortum,

Belp.^ var. pseudotetracerum, Nordst. in K, Sv. Vet.-Akad,

Sandl. xxii. no. 8, p. 50, t. 5. f. 14.

Long. s. proc. 15-17 //, c. proc. 24-27 fx ; ]at. c proc. 21-22 /i

lat. isthm. 5'5
ft.

Sab. Harvev Lalcp PfiTinsivlvnnin.

140. S. lEREGULAEE, Wesf, in Journ. Boy. Micr. Soc, 1894!,

p. 12, pi. 2. fe. 49, 50.

Long. s. proc. 9-5 ^, c. proc. 20 // ; lat, c. proc. 17-24 /i; !»*•

isthm. 5'5 fx; crass. 9 //.

Sab. Harvey Lake, Pennsylvania. Whitmore Lake,

(H. J. no. 451). De Land, Florida.

MVM, West & a. S. West, in Trans. Unn

Mich.

)X y £ * X

Long. s. proc. 11-5
fi, c. proc. 23 /u ; lat. s. proc. 9 /x, c. proc

29 p. ; lat. isthm. 4 /x.

Hob. De Land, Florida.

142. 8, lOTAjruM, Wolle, 1884 ; Besm. U. S, p. 137» P^'
^^'

ff. 5-7.

The plants seen by Johnson and regarded by him as moat
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probably S. iotanum^ are precisely similar to those we Lave

noticed from England and the United States, and which we have

always thought to be Wolle's species. As Wolle's description is

too meagre and somewhat incorrect, and his figures very indis-

fa'nct, we feel it desirable to describe and figure this species.

S. minutissimum et inconspicuum, paullo latius quam longum

(cum processibus), modice constrictum, sinu parvo acutangulo

aperto; semicellulse subrectangidares, angulis basalibus sub-

rectangularibus et non rotundatis, apicibus levissime convexis,

angulis superioribus in processus longos divergentes bi- vel tri-

aodulosos productis, apicibus processuum emarginatis ; a vertice

visae triangulares, lateribus subrectis, angulis in processus longos

nodulosos productis ; membrana glabra.

Long. s. proc. 8-10 //, c. proc. 13-20 fx ; lat. s. proc 6-9 /i,

c. proc. 13-21 ix ; lat. isthm. 3'5-4 /i. (PL 18. figs. 14, 15.)

Eah. Bridgeport, Conn. (H, J. no. 527).

143. Staurasteum bicoeoj^atum, JoJms. in Bull. Torr. Bot.

Cluh, xxi. (1894), p. 290, t. 211. f. 9.

Eal. Whitmore Lake, Mich. (H. J. no. 454). Malaga, New
Jersey.

/

M

d

% 6.^. 5f. incisvm, Wolle, abnormal form, X 600. b. Ditto, X 700.

c- 8. pulchrum, Wolle, X 400. d, e, f. S. distentum, Wolle, X 520- (/is

«omewliat oblique.)

144. S. DfcisiJM, Wolle, Besm. U. S. p. 132, pi. 41. ff. 12-14.

^ figure is given of a normal (fig. xylogr. 6 h) and an abnormal
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(fig, xylogr. 6 a) form of this species for comparison witk

8* distentum.

Sah. Edgemoor, Tnd. Bridgeport, Conn. (H. J. nos. 54 &
193). Ann Arbor, Mich. (H. J. no. 323).

145. Staurastrum distentum, Wolle^ 1882 ; Besm. If. S.

p. 149, pi. 41. ff. 15-16.

Long. 25 ft ; lat, 38 // ; lat. isthm. 8'5 /x. (Fig. xylogr.

^d-f.)

Hah. De Land, Florida. Harvey Lake, Pennsylvania, abun-

dant.

This species, which we have seen in abundance, has a minute

furcate spine, or rather a small emarginate wart, on each side of

the incision between the processes ; owing to their position these

warts are best seen when the plant is oblique. This character is

not mentioned by Wolle, although it is due to the presence of

these emarginate warts that the apex in front view is ^'crenu-

late." In all the specimens we have examined the incision

between the processes is a mere notch and not "adeepHnear

sinus," and, like the emarginate warts, is best seen when the

plant is an oblique position.

In Johnson's specimens from Florida this incision was rather

wider, otherwise they were identical with the Pennsylvania

examples. In all cases the processes of one semicell alternate

with those of the other.

A figure is edven of a vertical view of 8. pulchrumy Wolle, for

ogr

Wolle

curved the same direction (as

Lat. 84 fi.

Sab. De Land, Florida, scarce (H. J. no. 591).

''It seems doubtful whether this is distinct from a six-rayed

8. Ophiura, Lund.''

147. S. Aeachne, Balfs, 1845 ; Brit Besm. p. 136, t. 23.

f.6.

Long. 25 n ; lat. 52 fx.

Sah. De Land, Florida. ^ I

American forms of this species very often have all
^
P

j

curtocerum)
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148. SrArKASTiirM testitum, Balfs.Brit. Besyn. p. 1-13, t. 23.

f.l.

Var. TORTUM, n. var. (PI. 18. fig. 16.)

Var. senucellulis a vertice visis processibus curvatis (ut in

S, cyrtocero) et tortis.

Lat. Go /i.

Hah. Bridgeport, Conn.

The processes are not only curved but twisted on their axes,

the dorsal verrucse causing the outer curve of the processes to bo

yery rough and the inner one almost smooth.

149. S. GRACILE, Ralfs, 1845 ; Brit. Besm. p. 136, t. 22. f. 12.

A figure is given (PI. 18. fig. 7) of an abuormal form from

"Whitmore Lake, Mich. (11. J. no. 456).

150. S. coNCiNNUM, n. sp. (PI. 18. fig. 17.)— S. forficnktum,

Wolle, Besm, U. S. p. 144, pi. 51. fE. 16-19 (non Lundell).

8. submagnum, l|-plo latins quam longum (cum processibus),

modice constrictura, sinu aperto acutangulo : semicellulae sub-

trapeziformes (vel obverse semicirculares), angulis in processus

borizontales breves validos productis, margmibus processuum

spinulosis, apicibus processuum cum spinis magnis divergen-

tibus tribus, dorso leviter convexis cum processibus brevibus

Wfurcatis 6 ad marginem ; a vertice visse triangulares vel

quadrangulares, angulis in processus breves productis, lateribus

concavis cum processibus brevibus bifurcatis 6 ad marginem

liiiumquemque.

I^ong- 44 /i ; lat. 68 ^ ; lat. isthm. 14 fi.

Sah. Florida (H. J. no. 555).
This is evidently the same plant as the one

^' forficuhtum. Johnson remarks that the short bifurcate

processes are sometimes twice bifid. It seems to us to be nearer

Wolle

forjl

Q
P- 424.--S. terebrans, Nordst.

I-ong. 65 fi ; lat. 36-42 ^ ; lat. isthm. 9 /i.

-2a6. De Land, Florida ; common.

lo2. S. LEPTOCiADUM, Nordst. in Vidensh. Medd. Naturh.

^oren. JT^nl^^T. "•--
^os. 14 15, p. 228, t. 4. f. 57. Indus.

in Bill, till K. Sv. Vet.-Akad. Handl.W") IT iiiu, 111 uuj. im j\.
'"'• no. 18, t. 1. f. 89.

^''^'*^- JOUILV.—BOTAN 1, VOL. XXXIU. ^ ^
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There can be no doubt that aS'. leptoclaclum always possesses

the two spines at tlie apex of the semicells ; this was made tbe

character for a variety (\^ cornutum) by Wille, but we think it

highly probable that these spines had been broken off in the

specimens originally described by Nordstedt. All the examples

we have ever seen of this species from many diverse parts of the

world possessed these spines, and it is worthy of note that other

observers record only the v. cornutum^ a fact which confirms

our suspicions as to the invariable pre.sence of the apical spines

in uninjured examples.

153. SxArRASTEUM JoHNsoNii, West ^^ G. 8. West, in Trans,

Linn. Soc, Ser. II. (Bot,), v. p. 266, pi. 17. f. 16.

HaL Cold Spring Harbour, N.Y. (H. J. no. 176). Ann.

Arbor, Mich. (H. J. n. 312). Meredith and Holderness, N.H.

Whitmoor Lake, Mich. Laconia, N.ll.

154. S. ANcnoHA, West 4' G. S. West, L c. pi. 17. fF. 18-20.

Long. 76 /i ; lat. 140^.

Hab. Latonia, N.H. (H. J. no. 657).

155. S. Cerastks, Znnd, in Nov. Act. Soc. Scient. Tips. Ser. IH.
* < *

«

vui. no. ii. p. 69, t. 4. f. 6.

Long. 56 /i; lat, 64 /x.

Ilah De Land, Florida (II. J. no. 589).

156. S. MACBOCEia'M, WolJe, 1880; Desm. U. S. p. 134, pi. 43.

ff. 3-5.

Lat. c. proo. 150-165^,

Jlab. De Land, Florida, occasional (H. J. no. 592).

157. S. EADiANs, n. sp. (PI. 18. fig. 18.)

S. mediocre, paeneduplo latius quam longum (cum processibus),

ir.odice constrictum ; semicellulje obverse subsemicircularibus, api-

cibus subrectis glabri^que, augulis in processos ralidos bonzonlales

productis, apicibus proccssuum tridentatis (ut visis); a vertice

visae circulares processibus validis radiantibus 8, verruca emar-

gioata ad basin processus uniuscujusque utrobique et denticu is

duobusad marginem unumquemque, apicibus processuum qua r

dentatis; membraua glabra.

Long. 42 /i
J

lat. 68-80/. ; lat. istbm. 21 /i.

Hah. De Land, Florida (H. .T. no. 583).

j
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V

Var. EXTENsuif. (PI. 18. fig. 19.)

Var. processibus elougatis et teiiuioribus, denticulis 4 vel 5 ad

niarginem unumquemque.

Lat. 81 fi.

Hah. De Land, Florida.

158. Staurastrum ARcrtscox, Lund, di Nov. Act. Soc. Sclent.

Upt. Ser. III. viii. no. ii. p. 70, t. 4. f. 8.—Xauthidium Arc-

tiscon, Ehrenb.

Hab. Bridgeport, Conn. Cold Spring Harbour, 'N.Y. Me-
redith and Holderness, N.H. Burlini,^ton, Kansas, frequent iu

ponds with Azolla. AVhitinore Lake, Mich.

159. S. LEPTACANTiruM, Nordst. in VidensTc. Medd. Naturh.

Foren. Kjobenh. 1869, p. 229, t. 4. f. 46.

The form of this species seen from Florida possessed nine

radial processes and six apical processes, thus having the same

proportion (4 : 6) of apical to basal processes as iu the typical

plant. Long. 48^ ; lat. C8^. (PL 18. f. 12.)

160. S. KiTCHELii, Wolle, 1882 ; Desm. U. S. p. 150, pi. 40.

ff- 35, 36.

I>ODg. c. proc. 57-64 /i ; lat. c. proc. 57-67 /i. (PL 18. figs.

10, 11.)

Sab. De Land, Florida (H. J. no. 599).

161. S. xiPHiDioPHORUM, WoUc, 1885 ; Al^. IT. S. p. 44, pi. 57.

ff- 21, 22.

"Var. BHACHYACAJVTHUM, West Sf G. S. West, in Trans. Linn.

^oe. Ser. II. (Bot.), v. p. 209, pi. 18. f. 7.

I^oug. 8. spin. 28 yu, e. spin. 48 fx ; lat. 26 /x.

^«5. Seattle, Wash.

^
Probably the same as var. simplex, Wolle, but very different

rum his description and figure.

XVIII. AETHEODESMUS, Ehrenh.

P-^35,t.Lf.l9u!
Mem

-J ^- x. 1. X»/i.

^°"g- 11 /x
; lat. 9 u ; lat. isthm. 3 a.

Wash
163. A. m
^^«^- Ann Arbor, Mich. ; " a form quite abundant with the
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spines parallel'* (H. J. no. 309). De Land, Florida; "very

strong spines, strongly recurved.'^ Seattle, Wash.; ''a rather

slender form."

164. AETHBODESMrs CURTATUS, JV, B. Tum. in K, Sv, Vet.-

AJcad. Randl xxv. no. 5, p. 135, t. 11. ff, 31, 33, t. 12. ff. 2, 7,

11, 13, et 15.

Forma cellulis late ellipticis ; long. 64 /x; lat. s. spin. 46/x;

long. spin. 20 fx\ lat. isthm. 9 a.

Hub. De Land, Florida (H. J. no. 559).

165. A. Incus, Hass. 1845; BaJfs, Brit. Desm. p. 118, t. 20.

f. 4 a-d.

Yar. TALiDus, n. var. (PI. 17. fig. 16.)

Vnr. semicellulis obverse semicircularibus, apicibus subrectis,

spinis longis validis divergentibus.

Long. s. spin. 35 /i,c. spin. Ill /i ; lat. s. spin. 30 /i, c. spin. 76 /i;

long. spin. 42 /i; crass, spin, ad bas. 3'5/i; lat. isthm. 8'5f<.

Hab. De Land, Florida.

These are the largest specimens of this species we have yet

observed ; in form they agree with one of the figures given by

Wolle (Desm. U. S. pi. 24^ fig. 3).

166. A. TMA^s-GULAEis, LagerTi, in Ofvers. K. Vet-ATcad Forh

1885, no. 7, p. 244, t. 27. f. 22.

Var- iNPLATrs, n. var.

Var. semicellulis latissime angulari-elliptici?, apicibus elevatis

truncatisque, spinis A^alidioribus et l^vissime extrorsum curvatis.

Long. 38 fi ; lat. s. spin. 21 ^, c. spin. 72 fi ; lat. isthm. 7 /x.

tJ^Z. T • -vr TT /TT -r ^^^N

XIX. SPH^HOZOSMA, Corda.

167. S. Wallichii, Jacobs, in Botan. Tidsshr. nii- (1874),

p. 211.— S. excavatum, var. /3, Wallich.

Hah. Burlington, Kans. Seattle, Wash.

XX. DESMIDIUM, Ag.

168. D. APTOGONUM, Br^h. 1835.—Aptogonum Desmidium

Balfs, Brit. Desm. p. 64, t. 32. f. 1.

Hah. Duval Co., Florida, abundant and conjugating (H.J

no. 295).

)
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169. Desmidium quadrattjm, Nordst. in Act. Univ. Lund, ix.

p.49, t. 1. f. 24,

Edb, Baton Eouge, La., rare.

170. D. COARCTATUM, -^or^*^. in Botan. N^otiser^l8S7, p. 155;

til K. Sv, Vef.-Akad. Standi, xxii. no. 8, p. 25, t. 2. f. 3.

Long. 29-33 /i ; lat. 40-42 /x ; lat. apic. 11'5-12'5/i; lat. isthm.

31-32-5 fi ; crass. 30 /i. (Fig. xylogr. 7.)'

Uab, De Land, Florida.

Fig. 7.

—

Besmidiuin coarctatum, Nordst. X 520.

The specimens were exactly like the New Zealand ones, but a

little larger.

We fully agree with Dr. Nordstedt in considering Leptozosma

catenula, W. B. Turn., as being the side view of Desmidium gra-

cihceps or some allied form.

XXL HYALOTHECA, Mrenh.

171. II. KEGLECTA, Eacib. in Flora, Ixxxi. Urff. 1895, p. 30,

*• 3- ff. 2, 3.

I^ong. 27-29 /i ; lat. 12 /i.

SaL De Land, Florida. Minneapolis, Minnesota. Malaga,
^^^' Jersey.

EXPLANATION OF THE PLATES.

a, a'=cellula vel semicellula a fronte visa,

b= „ ,, vertice „

(^= » „ latere „

d=r semicellula a basi visa.

Plate 16.

'g«-
1. 2. Clostenum Jo/wsonii, n. sj). 1, 175/1 ; 2, 525/1.

'^- .. Toxon, West, forma elopffnta. 3, 770/1 ; 4, 320/1.

0- ^^icrasferias Johnsomi, n. sp. 320/1.

Lj^
» fetraptera, n. sp. fifiO;!.

""^^''^^'•—MOTAXr, VOL. XXXII I. 2 B
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Fig. 7. Eaastrura subhexalob urn, n. sp, 750/1. •

' \
8. „ intermedium, Cleve, var. validam. n. var. 5001.

r

9, „ Johnsonii^ n. sp. 750/1,

10. „ ahruptum, Nordst., forma minor. o20jl,

11. ,^ evolidum. V/esf. *^ Gr. 5^ West,

12. „ doliforme, n. sp. 520/1.

13. „ oculatum, Borg., forma. 520/1.

14. „ 'pyramidatum. West. 770/1.

15. Co&marium exiguum^ Areli., forma. 770/1.

Plate 17.

Fig. 1. Xanthidium Johmcnii, n. sp. 1156/1.

2. „ coiitroversum, n. sp. 525/1.

3. Cos7narium capense, De Toni, forma. 593/1.

1*

4. „ Johnsoniij n. sp. 562/1.

5. .. castnp.tii/m Wpef k. H- S West. 525/1

6. „ subnudicepSy n. sp. 525/1.

7. „ elegantissimum, Lund., var. simplicius, n. Tar. 750/1.

8. „ ordinatum, West & G. S. West, var. depressum, n. rar.

830/1.

9. „ reniformr. Arch. 562/1.

10. „ J, var. compressttm, Nordst. 525/1.

11- „ „ var. elevatum, n. var. 562/1.

12. „ modesttim, n. sp. 770/1.

13. „ Rostafinskii, Gutw., var. americaiium, n. var. 75<);1.

14. „ moniliforme, Ralfs, forma elongata. 562/1.

15. „ „ iormdi pandunformisy Heimerl. 770/1.

16. Arihrodesrmis Incus, Hass., var. validus, n. var* 520/1.

Plate 18.

Fig. 1. Cosmariim psendotaxichondrum, Nordst., var. floridense, n. Tar.

520/1.

2, 3. „ hmatum, Wolle, var. depressim, n. var. 750/1.

4. Spondylosium rectangulare, West & G. S. West, 520/1.

5,6. Cglindroeystis americana, n. sp. 662/1.

7. Siaiirastrum gracile, Ralfs, abnormal form. 770/1.

8. „ diptilumy Nordst. 620/1.

9. „ laconie72se, n. sp. 525/1-

10, 1 1. „ KitcheliU Wolle. 10, 520/1 ; U, 750/1.

12. „ leptacanthumj Nordst. 560/1.

13. „ hexacerum, Wittr., var. aversim, n. var. 770/1.

14,15. „ iotanum, Wolle. 14, 750/1; 15, from an Engiisi

example, 520/1.

16. „ vestitum, Ealfs, var. torttm, n. var, 562/1.

17- „ concinmim^ n. sp. 560/1.

18. „ radians, n. sp. 560/1.

1*^.
„ ,, TSiV.extensum. 560/L

20-22. „ snhl(£vispinum, n. sp. 400/1.

J
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NOTICE

Vol. XXVI. is still in course of issue, and the Parts already

published are as follows :—

.

Vol. XXVI., Nos. 173-177.
r

(Nos. 178-180 are reserved for tlie coutinuatioa of

Messrs. Porbes and Hemsley's ^ludex Florae Sinensis.')

Vol. XXVIL, Nos. 181-188. (Complete.)

Vol. XXVIII., Nos. 189-196. (Complete.)

Vol. XXIX., No8. 197-204. (Complete.)

Vol. XXX., Nos. 205-211. (Complete.)

Vol. XXXI., Nos. 212-219. (Complete.)

Vol. XXXII., Nos. 220-227. (Complete.)

Vol. XXXIII., Nos. 228, 229, 2-30, and 231 (the present Part).

Attention to this announcement is specially requested,

to prevent application to the Librarian for unpublished Parts.

The new Catalogue of the Library is ready, and may be had

^^ application. Price to Pellows, 55. ; to the Public, 10^.

m
1

I

^ communications relating to the general business of the

Society " Seceetaeies,"

betters on library business only should be addressed to the

babia^s



RULES FOR BORROWING BOOKS FROM
THE LIBRARY.

As amended bt/ the Council, 15tk March, 1888.

^>i

1. No more than Six yolumes shall be lent to one person

at the same time without the special leave of the Council

or one of the Secretaries.

2. All books shall be returned before the expiration of

Six weeks from the time of their being taken out, but if not

required by any other Fellow^ they may, on application, be

kept for a further period of Six weeks.

3. All books lent shall be regularly entered by the

Librarian in a book appropriated for that purpose.

4. No work forming part of Linnseus^s own Library shall

be lent out of the Library under any circumstances.

Note.— Certain other works are included in this prohibitton,

such as costly illustrated worTcs, and volumes belonging to

hJJ

^^«^

if lost
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PjlPEBS

have been already made known by circular, but, if required,

additional copies may be had on application.

The new r

are as foliow

:

the Journal

Papers read from November and before the middle of

January are published on 1st April.

Papers read after tke middle of January and before tbe

end of April are published on 1st July.

Papers read in May and June are published on 1st Novem

V
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CHAEACE^ FEOM THE WEST INDIES. 323

West

.
#"

Indies. By Heney GtrcKes, P.L.S., and James Groves, F.L.S.

(Plate 19.)

[Eead 16th December, 1897.]

h the winter of 1894-5 Mr. Blow visited British Guiana and

some of the southern West Indian Islands, and took every

opportunity of searching for Characese. He examined many of

the canals and swamps of Demerara, and went up the Essequibo

Eiver as far as the Gold Diggings, but failed to find any Characeae.

He was also unsuccessful m the islands of Grenada, St. Lucia,

Martinique, Montserrat, and St. Kitt's, the only islands in which

ke was able to collect any being Antigua and Trinidad. So little

is known of the Chara flora of the smaller West Indian Islands

that it seems desirable to place these few notes on record,

especially as one of the plants appears to us sufficiently distinct

to rank as a species.

1. Chaea zetla^vica, Willd., var. ijs'COKStais'S.— C- incon-

, Kuetz. Tal. Phyc. vol. vii. (1857) p. 28, t. 70. fig. 2.

Mon

ftans

c. ^^ „

p. 193.
4 J

,
In a clay pond, Sau Fernando, Trinidad, 2nd January, 1895.

.
This seems to be exactly the plant referred to by Braun as

naviug been collected by Crueger in the same island. It is cha-

racterized by the lowest segment of the branchlets being as long,

?r almost as long, as the second, and the corticate segments being
^3 only.

^\ ^^ylanica is a widely distributed and extremely variable

species, occurring in Asia, Africa, North and South America,

f^d Australia, and it is one of the commonest species in the

Hies. Most botanists have followed Braun in adopting the

^?^eof Cgymnopns, Braun, but this name is clearly untenable.

w
doubt^"Dt as to the identity of the species referred to. C.foliolosa, a

orth-American form of tlie same species, was described at the

j-" ^ time. These names were followed by C. compressa, Kuuth
^1^'-^. JOUEN.—BOTAJJT, YOL. XXXIII. 2 C

^..-

' V

'_^A. ^_ 1.
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(1815), C.indica, Beriero (1829), a verficillafa, 'Roxh. (ISZ^),

C. armata^ Mej'en (1835), and C. haitensis, Turpin, all of which

Braun has referred to tlie same species. In 1 835, Braun (in

Eegensb. Bot. Zeit. i..p. 70) described C. polypTiylla (from Ohio)

and C, Commersonii (from Bourbon) as new species. In 1844

(in Amer. Journ. Sci. vol. xlvi. p. 93) he classed C.foliolosa viith.

C. zeylanxca and C, MicTiauooii (his former C polyphylla) "as

subspecies under the principal species C, polypJiylla, A. Braun.'*

In 1845 (Boston Journ. Xat. Hist. v. 5) he distinguished seven

subspecies of G. polyplryUa^ viz., Micliauxii^ guadeloupenm,

ceylonica, javanica^ Muhlenhergii, Humloldtiana^ and armaia.

In 1847, in a note at the end of his account of the Swiss Characese,

he mentioned the group of species with the ecorticate lowest

segment of the brauchlets as containing (7. gyvinopus, Braun,

C. Coimnersonii, C. armata^ C. zeylanica^ O. pohjpTiylla^ CsejunctOj

and C. Martiana, This was, so far as ^ve know, the first publication

of the name C. gymnopus, and although there is 'no description,

it seems quite clear that it was intended to refer only to the

form from Egypt (the locality mentioned) as diritinguished from

the previously-described plants from other parts of the world.

In 1858 (in Charac. aus Columb. Guyana u. Mittelamerika), he

referred to C. gymnopus as the Egyptian plant, and in ' Characeen

Afrika's' (1867) he first used the name in an aggregate sense.

There is no doubt that Braun was the first to understand the

extent of the species, but this does not in any way justify his

selecting for it one of the most recent of his own segregate

names.

W\
In the hard clay bottom of a shallow ditch, Antigua, ISth

January, 1895. A young sterile state from 1 to 2 in. high, with

only the first and last segments ecorticate, and with small spme-

cells.

3. NiTELLA nicTTOSPEEMA, sp. nov. (Sect. Diarthrodactyte,

homoeophyllse, flabellatae, gymnocarpse, monoicse.)

Habitus proxime N, oligospircp.. liamuli verticillorum ter^

tilium circiter 6, similes, 2-3plo-furcati; radii primaru p^-

rumque 5-6, radii secundarii 3-4, quorum 1-2 in radus
p^^

rumque denuo trifurcati. Segmenta primaria ramulorum
omoiu
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longitudinem dimidiam proxime a^qiiantia ; segmenta ultima bi-

cellularia, longitudineadmodum inaequalia, cellulae superiores acute

'09-14 mm.longse, ad basin '027-'036 mm.lalse. Fructus solitarius

ovoideuSjSed paulo complaaatus, *44 mm. longus, '31 mm. Iatu8, in

divisione ramulorum secunda et nonnunquam tertia (rarius prima)

siti. Oospora '28 mm. longa, crassitudiue maxima •23-"2-l mm.,

miniina-lbmm., 6-striata, liris prominentibus, membraua fortiter

reticulata. Coronula minuta. Antlieridia in divisione ramu-

lorum secunda et nonnuuquam tertia sita, diametro '27-30 mm.

(Plate 19.)

Antigua, about half a mile from the Port, near the bospital,

18th January, 1895.

This species is nearest allied to iV^. oligospira^ Braun, but it'

never has the ultimate rays regularly shortened as in the Poly-

glochin group, baving only occasionally one shortened as in some

of the Mncronatcs. In ' Iledwigia,' 1888, p. 94, Dr. Nordstedt

refers to a form of ^. oligospira from Porto Eico, in which the

shortened segment is rare, and this may possibly belong to our

species, but we have not seen speeimeus.

4. NiTELLA ACUMiN-ATA, Bmuu^ var. srBGLOM:EEATA, Braun.]

In a clay ditch, Perseverance Estate, Cedros, Trinidad, January

1895.

-^. acuminata is a very widely -distributed species, occurring

also in Xorth Africa, the "Western African Isles, Southern Asia,

Japan, in the United States (principally in the southern part), in

Mexico, British Guiana and Brazil. The var. suhglomerata has

its headquarters in Tropical America, but reaches as far north as

New York.

5. N. CERKUA, Braun.
In the hard clay bottom of a shallow ditch, Antigua (with no. 2),

18th January, 1895.

^ yonng state from 4 to 6 inches high, producing but two
or three whorls, but with small fruiting branches. This species

^as first found by Gollmer at Caracas in Venezuela, and has

since been recorded from Porto Eico (Sintenis) and Fernando de

(R.jsr.

2c
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EXPLANATION OF PLATE 19.

Fig, 1. Kitella dictyosperma, H. & J. Groves. Natural size.

2. „ ,, Branchlet of young fruiting whorl. Magnified.

3. „ „ Fruiting node of do. x 30.

4. „ ,, Plates of antheridium. X 60,

6. „ „ Young fruit. X 140.

6. „ „ Coronula. X 140.

7. 5, „ Nearly ripe fruit. X 60.

8. „ „ Oospore, front view. X 60.

9. „ „ The same, side view. X 60.

10. „ ,, Surface of oospore. X 425. From a photo-

micrograph kindly taken for us by Mr. J.

Gruardia.

11. „ „ Apices of ultimate rays, young. X CO.

12. „ „ The same, older. X CO.

A Eevision o£ the gei\iis Arenakia, Linn

By rREDEuic N. WilliVais, E.L.S.

[Read 17th February, 1898.]

I. Introduction.

The first reference to Arenaria as the name of a genus is by

Jean Bauhin *, who refers to it a plant sent to him by Sprenger

from the neighbourhood of Ulm in Wiirtemberg; but the plant

tlierein figured, and afterwards more fully described under tlie

name of 'Arenaria: Holostei forte genus 'by Dominique Chabreyt,

is the species now known as Sagina nodosa, Fenzl.

The genus Arenaria was defined and circumscribed by Lm-

nseus X in the following terms :

'' Calyx. Perianthium 5-phyllum : foliolis oblongis, acumiuatis,

persistentibus.

Corolla. Petala 5, ovata, calycc ferme breviora, marces-

centia.

Stamina. Filamenta 10, subulata, alterna interiora. Antlierae

subrotundse.

^ ( Historia Plantarum Universalis/ iii. p. 723 (1G51)

t ' Omnium Stirpium Sciagraphia et Icones/ p. 450 (107/ ).

+ (

+ Q-enera Plantarum/ eel. I. p. 133, n. 374 (1737)

.-/y-
.^^n'.
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#

-'Tktilhm. Germen ovatum. Styli 3, erecto-reflexi. Stig-

' mata crassiuscula.

Tericarpium. Capsula ovata, tecta, unilocularis, apice 5-

fariam dehiscens.

Semina. Plurima, reniformia."

Linnjeua enumerated 25 species, of whicli 11 occur in the

first edition of ' Species Plantarum/ The genus Arenaria even

when thus circumscribed includes a number of species which

can only be grouped by an association of characters, and cannot

be marked off from allied genera by any single character taken

separately. As Godron long ago pointed out, if Lychth is to

be considered as a genus distinct from Silene, then Alsine should

be considered as distinct from Arena^na \ since in each case a

primary differential character is the number of the teeth of the

capsule in relation to the number of the styles. The presence

ofastrophiole at the hilum of the seed is a constant character,

and important enough to exclude a number of species included

by some authors in Moehringia ; though this differential character

lanot mentioned in the Linnean diagnosis of the genus. In his

recent Eevision of the tribe Naudeece, Mr. G. D. Haviland
F

8a}s: "that a natural classification is oue in which the characters

cliofien iu each group are those most convenient for the group,

tlie groups having been formed by noticing similarity in very

niany characters rather than in one or two of supposed import-

ance. Whilst on this view a perfect classification is impossible,

fte object of cla?sificatiou is most easily defeated by the intro-

duction of a number of dificrcnt classifications, and most easily

attained by using only one." With this view of the handling of

available characters I most cordially agree, and it is the only

ttiethod of dealing with groups of species in genera such as those

o' which Boissler says,—" characteres ipsius generis non sat

%idi aunt, etiam characteres ad sectiones definiendas vel defi-

"unt vel non sat firmi sunt." In such genera it is well to take

specimens of a few well-marked and distinctive species, examine
jhem critically, and note down in full detail their characters ;

aking care to select in the genus such species as are most diverse

"°® from another. If around these distinctive species are

^ouped others in the genus which are most like them respec-

^%. au objective classification results which is far better aud

Journ. Liun. Soc, Bot. xxxiii. p. 1 (1897).
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more \\^orliable than one based on a combination of tlieorctiic

e

characters, "whieh -v^ould either fail to include some species, or

result in the overlapping of groups.

Most of the other proposed genera frequently included under

Arenaria^ in its comprehensive sense, are best considered as

primary subdivisions of Alsine. The genus Arenaria^ in this

paper, is defined more in accordance with Penzl's circumscriptiun

of the admitted species, and as propounded by him in Endlieher'a

* Grenera Plantarura/

It is difficult, in the species of a genus like Arenaria, to select

constant characters which may seem to define satisfactorily and

in a natural manner the primary subdivisions of the genus.

After examination of a large number of specimens, both in the

herbarium and in the living state, I have decided to base the

primary subdivisions of the genus on the association of two

characters which seem fairly constant, viz., the structure of the

disk, and the number of teeth formed by dehiscence of the rip

capsule. This latter character is generally dependent on and

associated with a definite number of styles, but not invariably.

For, though one of the important generic characters is that the

capsular teeth are twice the number of the styles, it is found

that the number of styles sometimes varies in specimens of the

Fame species, or even in flowers of the same specimen, while

the capsular teeth are not so liable to casual variation. In sucu

cases, the furrows on the surface of the ovary, which arc present

in many species, and which correspond with the usual number of

styles, are a more trustworthy character, though these furrows

usually disappear with the distention of the ovary after fertdiza-

tion. The structure of the disk is a character which few botanists

besides Edmond Boissier have noticed in their descriptions of

ppecies, and the verification of this character has entailed a

considerable examination of material. Plants belonging to

Arenaria are of little horticultural interest, and it is difficult to

obtain for examination an extensive series of living or ires

specimens. Several species grown and cultivated in the Her a-

ceous Ground at Kew, which have flowered in the course of tie

past few seasons, have afforded advantages for exammmg speci-

mens of diff*erent groups side by side under favourable condition?.

After carefully studying the delimitation of other genera o

Caryophyllacese formed on the basis of analogous fruit-charac ers^

and their association into groups, and taking into accoun
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geographical distribution and systematic variation as shown in

tke large or small number of species circumscribed by tlie more
important generic types, I propose to define the limits and scope

of the genus more in accordance with the views expressed by

Fenzl, rather than with those of botanists with a more syn-

thetic bias.

No systematic account of the known species of Arcnaria has

hitherto been given. A conspectus of sections, preceded by a

ihort historical introduction, was published in November 1895

as a preliminary instalment* of a detailed examination of the

species. The undiscriminating list of the species by Persoonf*

and the fragmentary and meagre descriptions of those enume-

rated by Seringe J, throw but little light on the affinities of the

groups of species ; and it is only the painstaking and critical

investigations of Fenzl that have advanced in any way our

knowledge of this widely-distributed genus. Some objection

maybe raised to the sinking of DoIopJiragma, Fenzl, and -Brac^y-

itemma^ Don, in Areiiaria : but the limitation of genera, in

natural groups like the order Caryophyllacese, requires a co-

ordination of primary with secondary characters in an uniform

mauDer in subordinate groups of genera, in order to preclude, as

far as possible, the isolation of individual genera distributed

sporadically in the guise of what are called (in some German
systematic works) '' Mittekattunf^ea

''
; and such that the con-

Hfcting Units iu allied groups of genera should be in a radiating

aud peripheral series, rather than in a linear and dicliotomoug

series. In a large natural order there are always a number of

^Jcles of affinity which suggest groupings o£ genera, and the

inore uniform in coincidence their limitation the less excuse

tliere will be for the definition of aberrant types.

The matter under the head of each species is arranged as

follows. The name of the si;ecies is followed by the authority

for the name and the work or memoir in which it was first pub-

"shed; the second reference is to a general work or important

nora, in ^vhich several species of the genus are enumerated or

<iescribed, such as the first volume of Boissier's ' Flora Orientalis,'

oj the third volume of Willkomm and Lange's ' Prodromus Florae

ffiepanicffi.' Those species which were described before 1848

Bull. Herb. Boiss. iii. p. 593.

+ Syn. Plant, i. p. 502 (1805).

\ DC. Prodr. i. p. 401 (1824).
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are only mentioned by name in tLeir place and are not described

in the enumeration. In a few instances, however, where the

original description is false, altogether misleading, or erroneoui?,

and has been so copied into floras without correction, the species

is described anew. By this exclusion of the description of

species which have been long known, and which are therefore to

be found in one or more general floras, the bulk of a systematic

paper on a large genus is reduced. The species described are

those of the last 50 years. After the citation or description, as

the case may be, a few differential characters are given the more

readily to distinguish the species from others in the same group

more particularly in subsidiary groups which include several

species. Then are sometimes added a few critical or explanatory

notes on the species and its varieties, where they may seem to be

required. The geographical limits of the species are given, but

not the full geographical distribution of each species, which

would without advantage add considerably to the matter nnder

the heading of each species ; though for the less common ones

the habitat is given in the usual way. The last item under each

species is the iconography and synonymy. The iconography,

verified by comparison with authentic specimens, is as full as

possible, every plate with which I am acquainted being cited,

excepting only those which are obviously bad or misleading. lu

every case the date of publication is added to the reference cited

for the species : not, however, that priority of date in the

currency of names is of so much importance as compared with

the convenience of retaining long-established names, but for

ready reference. The synonymy of Alsine, in so far as it does

not concern Arenaria in its restricted sense, is not dealt with.

A few words of explanation as to the subdivision into sub-

genera may be necessary. Two-thirds of the number ot ttie

species, viz. Ill, belong to the typical subgenus ^uarenaria,

which includes species in which disk-glands are not evident or

are quite inconspicuous, and the capsule splits by six teeth or

valves. In the subgenus Eremogoneastrum the disk is lobed, an

the ten glands alternate with the stamens ; all the species are

narrow-leaved, with the basal leaves usually long and grass-like.

In the subgenus Pentadenaria (so called in allusion to the five

glands) the disk is expanded into five prominent glands, eac^

bearing a stamen, so that the tea stamens are distinctly groupe

in two series. The species of the subgenus Dicranilla are a

1'
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South American, and are collectively distiaguished from all others

in the genus by their habit. The leaves are densely crowded iu an
imbricate series on the short stems terminated by small solitary

flowers; and the seeds are quite smooth, shining and black. In

the small group of Arenariastrum^ the capsule splits by four teeth

which deepen into valves, containing few seeds. The species of

the distinctive subgenus Odontostemma have petals eroded or

lacmiate at the margin, and are also characterized by the struc-

ture of the root. The last subgenus is founded on a species

from the province of Yunnan described by Mr. A. Franchet

which is remarkable for its long exserted styles and its distinctly

lobed disk, which is half-free, with a somewhat concave receptacle

traueate at the base.

la this Eevision of tlie genus 168 species are admitted, under

which are also grouped 103 varieties. Of these 168 species, 69

are represented in the iconography of the genus, and additional

plates are also cited for 17 varieties. Not many more than a

third, therefore, of the species have been figured.

II. GEOGRAPHICAIi DISTRIBUTION".

Arenaria is a genus which includes plants of wide distribution

Doth as regards latitude and altitude, chiefly confined to the

north temperate zone j within the Arctic Circle extending beyond

the hmits of permanent human habitations, and in the Tropics

found only at considerable elevations in mountainous districts.

In the Old World species occur only in the northern hemidphcref,

and the range of the genus is from the west coast of Spitzbergen,

lat. 78° {A. ciliata\ to the island of Socotra, lat. 13^ (^. serpyllu

Mia), and frnm fKo -I'dn-r.^I ^-P A^.^TroT7o y^T^TlT^o f A r^linfn^ to the

Malab In
toe Himalayas species are found at considerable altitudes. In

Capt.Deasy's recent expedition to North-western Tibet (189G-97),

specimens of A. pohjtrichoides were gathered at 5800 metres.

W years ago specimens of the same species were collected by

^^J. D.Hooker in Tibetan Sikkim at 4800 metres, and speci-

^eus of A.pidvinata at 5400 metres, and specimens of A, oreo-

Y^^
at nearly as great an elevation in the same region. A.

^nsissima was gathered in the Yak Pass by Mr. C. B. Clarke

Bull. Soc. But. Prance, xxxiii. p. 432 (1886).
-^^e South-African A. ylanduhsa of Jacquiu belongs to Spergularia.
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at 5100 metres.

coides in Wet^t

1 collected Afentu-

In Tibetan Sikkim

8ir J. D. Hooker also gathered specimens of A, debilis s^i 4i7oO

metres. In the mountainous region of the province of Yunnan,

J. M. Delavay found A, longistyla and A, Delavayi at 4000 metres.

In the New World there are several species in North America,

and a few extend as far south as Chile and Argentina. Speci-

mens of -4. lanuginosa^ which have remained unnamed in Herb.

Kew., were collected on the river Vera Cruz in Patagonia ty

Charles Darwin in the course of the vovafi:e of the ^ Beagle.' The

genus is not represented in Australia. Several American species

have been inadequately described, whose identification from dried

specimens which have lain long in herbaria is unsatisfactory;

but some of them from their habit and appearance might more

than doubtfully be referred to Ahine, Stellaria, and probably

also Colohantlitts.

It may be noted that the spelling 'of geographical Dames of

the localities cited is in the majority of cases that^ used iu the

'Times' Atlas, which is most convenient for the purpose; but

for Eussian and Chinese names in which the Atlas is deficient,

the lists issued by the Eussian Imperial Geographical Society

have been consulted and followed.

III. Synoptic Key

ARENARIA
Linn., Gen. Plant ed. I. (1737), p. 133, n. 374; ed. II. (1742),n.446;

%^^.A-«f.ed.VI.(1748),n.440; >S)^.P/a«f. ed. I. (1753), p. 423; Gen^TUo^t-

ed. V. (1754), n. 505 ; ed. YI. (1764), n. 569 ; ex emend. Fenzl in Endl Gen,

Plant, p. 067, n. 5234; etiam Ledeb., FL Possica, i. p. 360; EngL e

Prantl, NatiirL Pfanzenf, iii. pt. 1 b, p. 84 (1889) :
characteribus autem

a prioribiis auctoribus definitis hoc in conspeetu paullo mutatis.

Calyx 5-sepaIus; sepala 5, ima basi connata. Petala^ .

Integra, apice rotundata obtusa retusa vel emargmata, rarius

erosa vel laciniata; interdum nulla. Stamina 10, rariu3
•

Dii>cus perigynus, staminifer; nunc annularis, glanduhs in

spicuis vel obsoletis in discum immersis, nunc 5- vel 10- o

in glandulas prominentes expansus : hinc inde glandule

staminiferse aut 10 inter stamina sitae rarius

membranacese vel carnosse, rotundatae vel bigibbosse. ^J

i
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meiomerum. Ovarium uniloculare ; styli 3 vel 2 (interdum in

nonnuUis floribus 4-5), abasi distincti. Capsula globosa ovoidea

breviter oblonga vel rai'issime cylindrico-conica, interdum

depressa, primum dentibus duplo stylorum numero dehisccns,

demum ssepius in valvas 3 vel 2 bideutatas interdum longltuditi-

allter fissas secedens. Semina estrophiolata nuda, reniformi-

globosa vel a latere compressa, undique tuberculata scabra hevia

vel Isevissime nitida.

Herbse annuse biennes vel perennes, vel rarius suffruticosa*,

saepius ca^spitosae ; nunc graciles vel rigidae foliis subulatis

parvisve, nunc diffusa? vel csespitosae foliis latioribiis. Inflores-

centia vulgo dicbasiiformis ; flores nunc terminales, cymoso-

paniculati tbyrsoidei capitati vel solitarii, nunc rarms axillares

subsolitarii. Petala alba, rarius rubella.

Syn. Akinantlnis, Desvaux, Journ. Bot. 1814 (nomen).

Ahinella, S. F. Gray, Nat. Arr. Brit. PI. ii. p. 655 (1821).

Bigelowitiy Rafin. in Journ. Phys. Ixxxix. (1819), p. 289.

Brachystemma, D. Don, Prodr. Fl. Nepal, p. 216 (1825).

Breiverina, A. Gray, in Proc. Amer. Acad. viii. (1872), p. G20,

Dolophrngma, Fenzl, in Ann. Wien. Mus. i. (1836), p. 63, t, 7.

Bufourea^ Gren., in Act. Soc. Linn. Bord. ix. (1837), p. 25.

Ereviogom^ Fenzl, Verbr. Alsin. p. 13, t. ad p. 18 (1833).

Euthalia, Rupr., Fl. Caucasi, p. 220 (1869).

Gouffeia, Robill. et Cast., in DO. Fl. Fran?, v. p. 609 (1815).

Leptophyllum, Ehrh., Beltr. iv. p. 147 (1789).

Lepyvodiclis, Fenzl, in Endl. Gen. Plant, p. 906 (1840).

Odontostemma, Benth. ex G. Don, Gen. Syst. Bot. i. p. 449 (1831).

PeiUra, Reichb., Ic. Fl. Germ. Ilelv. v. p. 33, t. 220 (1841).

Binthine, Reichb., Ilandb. Nat. Pfl. p. 298 (1837).

Subgen. 1. Euarenaria.—Sepala herbacea, vel basi indura-

scentia, vel interdum omnino coriacea ; apicibus recta vel

I'ecurva, rarius incurva. Petala Integra, apice rotundata retusa

^el rare emarginata. Stamina 10 (in paucis speciebus 5).

plaudulae obsolet^e vel inconspicu^, in diseum annularem

immersae. Ovarium trisulcatum multiovulatum; styli 3 (iu

iionnullis floribus interdum 4 vel 5). Capsula oligo- vel poly-

^Perma, Q dentibus vel 6 valvis, vel Sc^pe 3 valvis bidentatis,

^lehiacens. Semina granulato-tubercukta l^via nitida vel rarius

^ugulosa.-^Herb^ annu^ biennes vel perennes, vel rarius suffru-

icoaae
; in perennibus ssepius caespitosae.
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SuLgen. 2. Eremogoneastrtiin.—Sepala herbacea vel basi indu-

rata ; apicibus recta vel recurva. Petala Integra, apice rotun-

data obtusa vel raro retusa. Stamina 10, glandulis alternantia.

Discus crenato-lobatus, glandulis prominentibus. Ovarium

trisulcatum multiovulatum, Stjli 3 (in nonnullis fioribus

interdum 4). Capsula oligo- vel polysperma, ultra medium G

valvis debiscens. Sernina tuberculata vel laevia.—Herbae

perennes, ssepius csespitosse, Asiaticse et Americange 5 foliis
(

angustis.

Subgen- 3. Pentadenaria.—Sepala interdum coriacea; apicibus

recta vel recurva. Petala Integra, apice obtusa retusa vel ranus

deuticulata. Stamina 10. Discus lobatus, in 5 glandulas

staminiferas prominentes integerrimas vel emarginato-bigibbosas

expansus. Styli 3. Capsula 6 dentibus vel 3 valvis bidentatis

debiscens. Sernina granulato-tuberculata vel Isevissima.—Species

perennes, ssepo suffruticosse.

Subgen. 4. Dicranilla.—Sepala apicibus marginibusque inflexis

conniventia. Petala Integra, in aliquot speciebus nulla.

Stamina 5 vel 10, glandulis sufpulta. Ovarium trisulcatum

;

styli 3 (interdum 2). Capsula membranacea ovoidea oligosperma,

ultra medium 6 valvis debiscens. Semina Isevissiraa mtida

nigra.—Herbse alpicolae, meridionali-Americanse, pulvmahm

caespitosse, habitu ab iis aliorum subgenerum valde diverse.

Folia confertissime 4-5-fariam imbricata minuta ovata vel ovato-

laticeolata carinata. Flores terminales solitarii sessiles minimi,

loliis occultati
; gemmiB axillares, increscentes tandem alares.

Subgen. 5. Arenariastrum.—Sepala herbacea vel rarius sub-

scariosa, angusta ; apicibus in antbesi ereeta conniventia nunquam

inflexa. Stamina 10, rarius 5 ananthera. Glandulae obsolete

vel incouspicuae, in discum annularem immersse. Styli

Capsula oligosperma, primum 4 dentibus conniventibus dehiscefls^

tandem in valvas secedens. Semina scabra vel gran-ua

tuberculata, subglobosa.—Herb® annuae vel biennes luultiflors,

Bsepius diffusse.
r

Subgen. 6. Odontostemma.—Sepala anguste byalino-margin-

ata. Petala erosa vel laciniata. Stamina 10, paullo supra
^

utroque latere gibbosa (veluti glandula bigibbosS
^^^'"^f^J^^

Ovarium multiovulatum ; styli 2. Capsula (ovulorum a o^r^^^

oligosperma, 4 valvis debiscens. Semina magna compre

i

V.
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granulato-tuberculata vix Isevla.—Species perennes saepius valde

glandulo8£e et pilosae, omues Himalaicse vel Tunnanenses: radix

(saltern in pluribus speciebug) Line inde iuflato-nodosa, vel

tubercula fusiformia edens.

Subgen. 7. Macrogyne.—Sepala basi iadurascentia, late hya-

lino-marginata. Petala Integra, apice rotundata. Stamina 10.

Discus crenato-lobatus, receptaculo sensim concavo enascens

;

glandulis distinctis staminiferis. Styli 2, longe exserti. Capsula

oligosperma, 4 valvis dehiscens.—Herba nana perennis Yunnan-
ensis, caulibus diffusis.

SrBGEx. I.—EUAPtENARIA.

Sectio i. EuTHALi^.

Calyx basi baud iudurascens ; sepala (siccata) subenervia carinato-

uninervia vel 3-5-nervia. Petala interdum nulla. Capsula ovoidea, calyce

inclusa vel illo paullo longior, dentibus vel valvis dehiscens (dentibus quum
G turn saepius inaequalibus). Semina reniformi-globosa, globulosa, vol

lenticularia, granulato-tuberculata (vel rarius scabro-rugulosa).—Herbee

aniphigese, foliis latis vel angustis planis (nunquam elongato-gramineis

setaceis nee lineari-liliformibus), axillis foliorum sa^pe fasciculiferis

;

annuge vel biennes, caule in cymam paniculieformem foliosam raro de-

pauperatam solute, aut suffrutesceutes csespitosse, tunc caulibus saepissime

filiformibus, et flores nunc terminales et axillares solitarii, nunc per

cymas depanperatas interdum abbreviatas (floribus itaque glomerato-

capitatis) terminales dispositi.

Series A.—Stamina 10.

Kuhsedio 1.—Sepala uninervia Tel (in vivo) enervia. Flores in eyma.^

laxas paucifloras, in raniulis nonnullis interdum depauperatas ad

florem unicuni reductas, dispositi.

a. Petala calycem a^quantia, vel eo longiora.

«. Species annuae vel biennes.

t Folia obtusa vel apice rotundata.

-4. conimbricensis, emarginata^ nilghirensis, PomelL

ft Folia acuta.

• obttisi/lora, controversaj napuUgera,

^. Species perennes.

(Axillae caulium floriferorum fascicules foliorum edentes.)

t Petala basi vix unc^uiculata.

b I
^^'^'^"' lesurina, montana, grandiflora, vaUntina, cinerea, Iluteri,

'"
"' ''"'tundi/olia, Redowskii, libanotica.
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ft Petala basi longe attenuata.

A, tomentosa^ gracilis,

b. Petala calyce breviora.

a. Species anniipe.

A. yorgonea, BentJiami,

)3, Species perennes.

A, orhiculata^ tenella.

-J

Subsectio 2.—Sepala 3-nervia vel (siccata) S-S-nervia. Floras in cymas

laxas paucifloras vel effusas dispositi, \el ramorum apice solitarii, vel

glomerato-capitati (cymis abbreviatis).

a, Petala calycem sequantia, vel eo longiora.

a. Species anniiae. Flores cymosi vel rarius solitarii.

t Folia uninervia, aut subtrinervia iiervis lateralibus

rudimentariis vel obsoletis. Sepala baud obtusa.

-4. retusa, modesta, capillipeSy oxypetala^ pamphylicay sabuhnea,

nigarbiensis, Liebmanniana.

tt Folia uninervia. Sepala apice incurva obtusa.

A, Loscosiij ciliaris,

ttt Folia plurinervia. Sepala apice recta axiuta.

A. conferta.

^. Species perennes.

t Flores solitarii, vel rarius cymis paucifloris (vulgo

trifloris),

A, incrassatay racemosa, erinacea^ t€tra(iuetra,graveolenSjJUicaulis.

ft Flores glomerato-capitati,

-4. Anneriastrum^ capitata, psendoarineinaatrum.

b. Petala calyce breviora.

a. Species annuse vel biennes (/. e, monotocse).

t Flores cymosi, in ramulis interdum depanpernti a

florem imicum reducti. ,

A, scrpyllifolia, leptoclados, cassia, nevadensis, tremulUy macrosepa ,

conicuy orbicularis,

ft Flores subsessiles, capitato-congesti. Capsula ova a

sulcata.
A, nana.
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ttt Flores subsessiles, corjmboso-fasciculati. Capsula

A. Guiceiardii,

anguste cylindrica.

j3. Species perennes. Flores cymosi.

A* ovalifoUa*

Series B.—Stamina 5

A, andina, pentandra.

Sectio ii. Sikkimenses.

Calyx basi induratus; sepala (siccata ac in Yivo) enervia. Petala

majuscula. Stamina 10, rarius 6. Capsula ovoidea, caljce inclusa vel

illo paullo longior, valvis dehiscens. Semina globulosa v^l lenticularia,

granulato-tuberculata, pallida^ statu immaturo late alata,—Ilerbae ut-

plurimum Himalaicas, perennes csespitosje, eaulibus non filiformibus;

ioribus terminalibus solitariis.

Series A,—Stamina 10.

Subsedio 1.—Folia margine incrassata aut nervoso-marginata. Calyx

basi rotundatus.

A. ciliolata,

Subsedio 2.—Folia margine non incrassata neque nervoso-marginata.

Calyx campanulatus.

a. Petala vix unguiculata.

A. StraeJieyiy melandryifonnisy bulica.

/3. Petala in unguem attenuata.

'^- Jirotherana,

.
.

Series B,—Stamina 6, et staminodia 5.
A, miida.

Sectio iii. LEiosPERMiE.

Calyx basi baud induratus ; sepala cariuata vel enervia. Petala inter-

«ni nulla. Capsula ovato-oblonga, calyce inclusa vel illo paullo longior,

^'alvis dehiscens. Semina globoso-reniformia vel lenticularia, laevissima

lutida, atra rarius rufa.—Ilerb^ perennes imprimis meridionali-Ameri-

^^) eaulibus interdum diffusis vel plus minus divaricato-ramosis
/es axillares et terminales, solitarii vel rai^ius in cymas paucifloras aut

Ectasia composita dispositi.

^otio 1.—Flores solitarii, terminales et axillares.

"*' ^^<^oides, vmsciforinis^ Jlalacsyi^ Balansee.
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Subsedio 2.—Plores solitarii axillares.

a, Sepala carinata, carina prominente pilosa, margine ciliata,

ceterum glabra vel raiius puberula.

A, lanuginosa^ megalantha^ soratensis^ pleiirantha, parvifolia^ repians,

h. Sepala enervia puberula. (Petala nulla.)

A, Jamesoniana.

c, Sepala concava uninervia vel obsolete 3-nervia, glaberrima,

A. lycoj^odioideSy Rohrbachiana,

4

i

Snhsedio 3.—Flores solitarii, terminales.

A, Orbignyana, catamarcensiSj achalensis, serpens,

Subsectio 4.—Flores axillares solitarii, et terminales subcouferti

A. microphyllaj palusfris.

"i

i

Subsectio 5.—Flores longe pedicellati, in cymas paucifloras dispositi.

A, Stuebelit, saxosa^ spathulata,

Subsectio 6.—Flores ad ramorum apicem couglomerati sessiles, vel diclia

siura valde compositum formantes.

a. Folia ovata obtusa. Sepala obtusa.

A, Mandoniana.

ft. Folia angusta acuminata. Sepala acuta.

A, Peyritschiiy Foeppigiana,

Sectio iv. Porphyranthe^.

Calyx basi baud indurascens ; sepala 3-5-nervia. Capsula cylindnca

e calyce longe exserta, 6 dentibus brevibus oBqualibus debiscens.
^

SemiDa

compresso-globosa Isevia fusca.—Herba pereunis fruticulosa occidentali-

Europaea, ca^spitosa multiflora ; foliis ovato-lanceolatis nitidis ngidulis.

Flores in cymas terminales paucifloras dispositi, petalis roseis vel a

integerrimis,

A. puj'ptirascens.

Sectio V. Erejiogone-s;.

Calyx

ovata, calyce inclusa, dentibus sere bifidis vel valvis bidentatis debiscen^

Semina compressa, pyriformia vel oblonga, laevia.—Herbae amp F
perennes suffruticosse c^spitos^ s£epe pulvinatee, erectae rigidiB

:

ca*i

^^^

lignosi, polycepbali vel ramosi,caulibus floriferis elongatis
^*"^J?^

^^^^^j

cissimis, basi imbricato-vaginatis cum turionibus brevissiniis
f^^jf^^^^^

foliorura denudatis vel tantum squamatis), sa^pius foliis setaceis
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filiformibas vel subulatis apice in comam densatis, veo^etis, et interdum

acl axillas fasciculos foliorum edentibus ; cyma terminalis simplex depau-

perata vel geminse ternae aut plures per tliyrsum brachiatum panicula?-

tel corjmbiformem illinc dispositaej floribus sa^pe congestis confertis vel

glomerato-fasciculatis.

Subsedio 1.—Axillae foliorum non fasciculiferne.

A. Flores subsessiles, in cymis capitato-aggregatis vel glomerato-

fasciculatis.

A. cephalotesj couffesta, Franldinii^ Hookeri^ polycneinifolia,

B. Flores pedicellati, in cymas simplices aut compositas interdum

depauperatas vel per tbyrsum brachiatum panicula3- vel

corymbiformem dispositi, pedicellls calyci sequilongis vel

longioribus suffulti,

a. Petala sepalis breviora.

A,pungens.

b. Petala calycem nequantia, vel ssepius eo longiora.

A. holostea, lychiidea, acutisepalUj Szoivitzii, compada^ isaufica,

*^<^aloideSf junceaj saxatilis, longifolia, aculeata\

Subsedio 2.—Apud multa folia, axillae fasciculos foliorum edentes.

A, drypidea, Ledebouriana, acerosa, Lessertiana, tetrasticha.

SuBGEN. II.—EREMOGONEASTRUM.

Sedio i.

Calyx basi baud indur^scens. Flores solitarii, raro cymosl

A, Bourffcsijfestucoides, monticola^ hansuejisis.

Sectio ii.

Calyx basi indiiratus, Flores cymosi vel solitarii.

^h^ctiQ 1.—Caules florlferi simplices, remote foliatij turiones foliis

angustis dense comati multum breviores. Flores cymosi. Petala

B^'Ppius sepalis longiora.

A
Griffith

^^isedio 2.-Caules breves, dense foliosi, simplices vel ramulosi.

flores solitarii. Petala semper sepalis longiora.

PolyinchoiJes, puhmata, globiflora, dens'issima, kumaonensis,

<^na

^D»Jf. JOUBN.—BOTA>'Y, VOL. XXXIII. ^ ®
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StJBGEK. III.—PENTADENARIA.

Sectio i. Glomeiuflobje.

Flores sutsessiles, in cymis capitato-aggregatis vel glomerato-fasclcu-

latis ; flore central! ssepius ebracteato. Glandulse emarginalse.

A. Przeicalskiiy dianthoides.

Sectio ii. Eariflor-^.

Flores pedicellati, in cynias simplices aut compositas interdumdepaupe-

ratas, vel per thyrsum brachiatum panicul^- Tel corymbifomieni;

dispositi, pedicellis calyci sequilongis vel longioribus suffulti; bractese

ochreacese subvaginantes scariossG. GlandulaB integerrlma).

Suhsedio 1.—Folia lineari-setaeea vel graminea; imprimis turionum.

Semina Isevia.

a. Sepala, preeter nervum dorsalem viridem in mucronem

excurrentem, flava vel albida.

A. rtgiddj graminifolia, Koriniaiia, oreophila, ferrvginea, Tsclimt'

schomm.

/3. Sepala, nervo dorsali lato in mucronem herbaceum recurvo-

patulum excurrente, picta vel subherbacea.

-4, gypsophtloidesj ursina, caricifoliciy Boborowskii, capiUaris.

baud

Subsedio 2.—Folia imprimis caulina, lineari-setacea. Semina gi'a^u

lato-tuberculata,

A, viacrade7iia, Fmdlert.

Snbsectw 3.—Folia ovata vel subrotunda. Semina scabra.

a. Petala sepalis longiora.

A. Saxifroga, ciliata, gothica^ bakarica, glanduligera.

^. Petala sepalis breviora, vel ea subsequantia,

A, bifiora, Guyana.

SuBGEN. IV.—DICEANILLA.

Sectio i. Radiantes.

Petala calyce longiora. Stamina 10.

A, radiansy dicranoides.
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Sectio ii, Pycnophyll^,

Petala calyce multum breviora, vel nulla. Stamina 10.

A, bisulca, bryoidesy pi/cnophylla, pycnophylloides^ hoUviana,

Sectio iii. Pedunculos^.

Petala calyce multum breviora, vel nulla. Stamina 5.

A. pedunculosUj Alpamarcce,

SuBGEN. v.—ARENAPJASTPtUM.

Sectio i. GoUFFEiA.

Floras minuti, cymoso-paniculati. Stamina 10. Capsula oblonga vel

fiubglobosa, calyce inclusa,—Ilerba Europaea biennis tenuis ditfiisa, foliis

linearibus vel setaceis.

A, mnssiliensis

.

Sectio ii. Lepyrodiclis.

Floras parvi, cymoso-paniculati. Stamina 10. Capsula inflato-globosa^

Calyce inclusa.—Herbae Asiaticse procerus flaccidae anuuce, foliis lanceo-

latis vel oblonfro-lanceolatis.

A, kolosteoideSy tenei^a,

Sectio iii. Brachystemma.

Flores numerosi, in paniculis axillaribus vel terminalibus. Stamina 10,

quorum 5 ananthera. Capsula depresso-globosa, calycem non superans.

—Herba Himalaica annua subscandens diffusa, foliis lanceolatis vel ovato-

lanceolatis.

A, nepalensis.
i

SuBGEN. VI.—ODONTOSTEMMA.

Sectio i. Babbat^.

I^ores dicbotomo-corymbosi, pedicellis elongatis erectis suffulti;

Wteai foliace^.

-4. harhata.

Sectio ii. Yunnanenses.

Flores cymosi, pedicellis sub antbesi erectis mox deflexis suSulti

;

bractese foliace^.

A. ymnanemis, ylandulosa^ dehilis, Delamyiy quadridentata,

SuBGEN. \ II.—MACKOGYNE,
^» ^ngistyla.

2d 9
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IV. Descriptive Ekumeeation of the Species.

Subgenus I. EUAEEXAEIA.

Sectio i. EuTHALi.^.

Series A.—Stamina 10.

Siihsectiol.—Sepala nuinervia vel (in vivo) enervia. Flores in

cymas laxas paucifloras, in ramnlis nonnullis luterdum

depauperatas ad florem uiiicuni roductas, dispositi.

a, Petala calycem aoquantia, vel eo longiora.

«. Species annuse vel biennes.

t Folia obtusa vel apice rotundata.

Fl

4

Willk. 4-

Hisp. iii. p. 621 ; Welw. herb., et in

Geogr. area. Spain and Portugal.

N. Sf- E. Monistrol, in Cata^

S. Niebla, in Andalusia.

W.

in prov. of A Igarve.

Willk.

descr. Fl. Ear. Hisp. i. p. 91, t. 61 a.

Syx. Spert/ula ciliaris, Brot. Fl. Lusitanica, ii. p. 215 (1804).

2. A. EMAHGmATA, Brot. Fl. Lusitanica, ii. p. 202 (1S04);

Willk. 4- Lange, Prodr. FL Hisp. iii. p. 622.

Habitu similis A. modestce, a qua autlieris conspicue oHracei?;

petal is emarginatis roseis, sepalis folilsque obtusis bene distmcta

est.

/3. Salzmanni, Willie . Ic. descr. Fl. Bar. Hisp. i. p- 94, t. 62 c.

Statura major. Flores duplo majores. Petala ovato-oblonjja

patentissima profundius emarginata, basi repeute in uuguem

brevissimum eontracta. Capsula paullo angustior, cjHuara<^^°'

conica.
i t m

In Gay's MS. note ou this plant, which he obtained trom

Salzmann, he says that the alternate filaments are saccate a

base ; though, in examining the specimens, I could not fin au)
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evidence of enlarged glauds attached to the inner series of

filaments, a character which would warrant the transference of

the plant to the subgenus Fentadenaria. Specimens of this

ppecies, accidentally placed in a parcel of Greek plants in Fauchc's

herbarium, were described as a new species by Chaubard uudtr

the name of A. sordida. The eastern limit of the species is

determined from the specimens in the late Mr. Gr. C. Joad's

herbarium.

Geogr. limits.—N. ^^ W, Portugal : Faro in the prov. of Algarvo.

E, Near Algiers {Herb. Joad, 187;^).

S. Algeria : Andalous in the dept. of Oran (Balansa^

Pi. d'Algerie, 1852, no. 452).

Iconogr.— Willk. Ic. descr, PL Bar, Risp^ i. p, 93, t. 02 b, ct

p. 94, t. (52 c (var. f5) ; Chauh. Fl. Pelojjonn. n. GUfl, t. 21. f. 1

(^•1. sordida),

Syn. a. bceticuj Salzm. ex Ball, in Journ. Liun. Soc. xvi. p. 3G.j

(1877>

3. A. NiLoitiREXSis [neelgherense], Wight Sf Am. Prodr. Fl.

Ind. Or. p. 43 (1834) ; Ilook.f. FL Brit. Lid. i. p. 239.

Rah. N.W. Himalaya in Kashmii-, and oVilghiii HUb in

Malabar; also Belgauin and Dharwar in Bombay Presideucy

{Dah. Sf Gibs. Bomb. D. p. 15 [1861]),—not mentioned in

Hooker's ' Flora of British India.'

Wight !?ays that it is only met with here and there in the

^'iigbiri Hills, and i^i not at all cominou. This locality remains

the southern limit of the genus, which is 11° JV. hit.

Iconogr.— IFiy/j^, Ic. PL lad. Or. 919, et SpiciL Neilghcrr.

t.l5.

4- A. PoMELi, Munhif, in BulL Soc. Bof. France, xi. p. 45

(1864); Pomel, Nouv. Mat. FL AtlanL p. 207.

Pumila, glauca, 4-10 * centim., saepius a basi ramosa, ramis

frectis. Caules dense puberuli pilis brevibus retrorsis, simplices

"ore unico terminati vel stepius superue dichotome ramosi,

^amis dichotomife sitnplicibus flora termiuatis vel iterum dicho-

We divisis, ramo altero dichotomise abortu saepe dcficientc.

^olia glabra punctulato-tuberculata, margine scabra, nervo medio

Witerdentato
; inferiora oblougo-spathulata, media et superiora

Tlie stem-measurements throughout are taten with a centimetrj measure

om good average specimens ; and in French authorinVs these of course usually

*^*® with the length given in the original description.
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obovato-oblonga vel oblongo-lanceolata sessilia. Plores ia cymam

laxam dispositi, alares loiige pedicellati. Sepala erecta acuta

inaequalia ; exteriora 2 late ovata carinata, intermedium ovato-

oblongum, nervo valido denticulato, interiora 2 obovato-oblonga

C'lrinata. Petala oblongo-linearia integerrima alba, caljcem

spquantia. Capsula ovato-globosa, apice dentibus 6 dehiscens.

Semina compresso-subglobosa, obtuse tuberculata.

A. spatlntlata huic affiuis, sed pra^sertim differt pube glanduli-

fera viscosa, sepal is hispidis sequalibus oblongo-lanceolatis 5-

nerviis marginato-membranaceis, petalis obovatis calyce duple

longioribus, et seminibus minute ruguloso-tuberculatis.

Hah, Algeria : Gharrouban and Afir in dept, of Oran.

Iconogr.— C(?5s. Illustr. Fl. AtlanL fasc. iii- (1890), p. 151, t. 98.

tt I'olia acuta.

5. A. OBTTJSIFLORA, Ktiuze, CJiloris AustrO'IIisj),\n Flora,xni*

(1846) p. 632 ; Willk. cf' Lange, Prodr. Fl Hisp. lil p. 621,

Similis A. modestce, ha)e autem differt foliis paullo magia

pubesceJitibus, sepalis trinerviis valde acutis, petalis caljcem

subsequantibus, seminibus breviter tuberculatia: etiam a Bois.^ier

(in PugilL Plant, p. 23) cnm A, conimhricensi perperam con-

juncta est ; differt ab ea caule altiore, ramis filiformibus erectis

gracilioribus pedicellisque glabris vel sub lente minutissime

puberulis, foliia lineari-lanceolatis breviter acutis conspicue

uninerviis, floribus minoribus in cjma repetito-dichotoma

regulari dispositis, sepalis obovato-oblongis, antheris luteis.

Oeogr. range.—N. ^ F. Sierra de Chiva, in prov. of Valencia,

where it was first collected by C Boutelou, and re-

corded by him under the name of A. saxatilis, Lmn.

S. Sf W. Pefia Alta near Velez-Eubio, in prov. of

Andalusia {Bouy^ 1881).

A rare but distinct species found only In S.E. Spain.

Iconogv.— Willk. Ic. descr. PL liar. Hisp. i. p. 91, t. 61 B.

Syn. a. saxatilis (non Linn.), Bout, ex Willk. et Lge. Prodr. Fl. Hisp.

iii. p. 621.

6. A. coxTROVEHSA, Boiss. Voy, Bot. Fsp. p

Willk. 4' Lanoe, Prodr. Fl. Hi

100

AltKougt Gay compares his A. tenuis with A. modesty a^

examination and comparison of the type-specimens m -Her •

Kew. unmistakably show them to be identical with A, confrovers .

The specimens collected by Porta and Rigo in 1891 (exs.



OF THE GEXirS AREXxVRIA. 315

414) on the Sierra de Alcaraz in Murcia, and the specimens col-

lected bj Bourgeau (named A. tenuis) in the same locality, are

identical.

Geo^r. limits,—iV. France: dept. of Vienne

H, Central France.

S. Spain : Sierra de Alcaraz, in prov. of Murcia.

W. Spain : near Valladolid, in prov, of Leon.

Iconogr.— Willk. Ic. descr. PL Ear. Hisp. i. p. 92, t. Gl c:

Delastre^ FL depart. Viemie.^ p. 120, t, 2 {A.conimhricensis var.).

Syx. a, tenuis, J. Gay, in Walp. Ann. Bot. vii. p. 300 (1867).

-4. conimhricensisy J. Gay, ex Gren. et Godr. FI. de France,

i. p. 260.

A, Gouffeia^ Fuel, in Diich. Rev, Bot. i. p. 450 (1846).

7. A. NAPULTGERA, FrancJi. in Bull. Soc. Bot. France, xxxiii.

p. 429 (1886) ; Fl Delavay, p. 92, t. 21 a.

Radix inflata fusiformis, e cello unicaulis vel multicaulis.

Caules rubescentes unilateraliter puberuli, plus minus dicbotome

ramosi, ramis intricatis. Folia linearia vel liaeari-oblonga,

puuetia clematis asperata, basi ciliolata, ceterum glabra. Inflores-

centia paniculato-corymbo^ia; pedunculi rigidi erecti, inferiores

aolitarii, superiores 3-5. Calyx purpurascens ; sepala lanceolata

^el ovato-lanceolata, obtusa, margine membranacea. Petala

rosefi, calyce duplo longiora, obovata, emargiuata vel breviter

Mloba. Ovula 10-14.

A handsome plant with large rose-coloured flowers, well

cWaeterized by its napiform root, very large in some specimens,

lesa developed in others. It cannot be compared with any

Himalayan species : its habit is rather that of certain annual

^iropean species, such as A. controversa, with more specious

^^rd, which are rose-coloured instead of white.

-^a6. China : prov. of Tun-nan, in fissures of Mt. Koua-la-po,

near Hokin (18S4) ; and on the road to the bill of Ten-tze-hay

near Lankong, at 2500 metres,

Iconogr.—FraTicA. PI Delavay, p. 92, t. 24 a.

/3. Species perennes

(axill® caulium floriferorum fasciculos foliorum edentes).

t Petala basi vix unguiculata.

8- A. HispiDA, Linn. Sp. Plant, p. 425 (1753); Willk. S(

^«^ye, Prodr. Fl. Ilisp., Bupi^lem. p. 277 (1893).

flo
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The Linnean specimens were from the neigbbourliood of

Montpellier. It is not an *' espece exclusivement frangaise," as

claimed by Eouy and roucaud (Fl< de Prance, iii. p. 244 [1896]),

since it is found on the Spanish side of the Pyrenees. Tue stems

are from 10-20 centim.

Geogr. limits.—iV. Depart, of Aveyron. E. Depart, of Gard.

S, Sf W. On Mt. Costabona, in Catalonia (not ususily

marked in maps).

Iconogr.— WiJlk. Ic. descr. PL Ba7\ Hisp. i. p. 97, t. 65 B;

DC. Ic. PI. Bar. Gall 47 ; Cus. ^' Ansh. HerL Fl. France/is.

t. 701.

9. A. LESUHINA, Loref, Herb. Lozhre, p. 13 (1858-62) ;
Lecog

etLam. Cat. PI Centr. France, p. 104 (1847), suh A. hgericina.

Caules simplices vel ramosi, teretes erecti subfastigiati, 5-7

centim. Folia inferiora approximata snbimbricata ovali-lanceo-

lata acuminata uninervia Isete virentia. Tlores parvi in cynia

dichotoma, terminales Jonge, alares brevius pedicellati; ptaicellis

florum alarium bracteolatis. Sepala ovato-lanceolata acuta

anguste membranaceo-marginata. Petala suborbiculata pallide

lutea calyce parum longiora. Capsula in valvas 6 lanceolatas

profunde dehiscens. Semina reniformi-globosa grosse et obtuse

tuberculata.—Tota planta indumento patulo glanduloso-viscoso

dense vestita.

The earlier name of A. Hgericina is rejected, as it is the Latiu

name for the Eiver Loire, instead of that for Lozere, which the

author intended.

Rah. Prance : departments of Lozere and Avejron.

Iconogr. Hisv. i. p

(A, Hgericina); Cus. & Ansh. Kerl. Fl. France, iv. t. u»/

Hgericina)

10. A. MONTAi^A, Linn. Cent. Plant, i. p. 12 (1755);
AmeMl

Acad. iv. p. 272 ; Willk. ^ Lange, Prodr. Fl. Hisj).nl p.
6-i-^^^

Si/n. Prce-Linnaana.—Alsine foliis linearibus acuminatis, peta^

florum iutegris calyce duplo longioribua, Le

logue des Plantes en Auvergne, etc. (1744).

Myosotis lusitanica linarise folio, inagHo flore

Monnier

Tournef-

Serb. p. 244, ex auct. herbarii Vaiilaiit. . ^
Le Monnier wrote that it occurred plentifully on the roa

^^
Orleans to Bourges, especially in the forest of Alloigoi-^^

is the first botauist to give a satisfactory account of the p
au •
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p. saxicola, liou]/, Exc. Bot. Esp^ iii. p. 38 {ex Bulh Soc. BoL
France, xxxi. [1884]).

Folia sepalaque latiora dense pubesceutia candicantia.

Sah. Valencia : Mt. Mongo, Bernia, and Cabo de S. Antonio,

y. intricata, Se7\ in DC. Prodr. \. p. 410.

Laete virens. Caules ramosiores fragiles caespitem laxum

imbricatum formaates. Polia linearia glabrcaccntia. Sepala

glabra.

Eab. Provinces of Andalusia, Murcia, and Yalciicia.

According to Saccardo and Bizzozzero this variety has been

found in the Venetian Al[)s, but Maratti's specimens are uw
perfect, and the record has never since been verified. They

may be identical with A, grandijlora^ as the locality given i^ Mt.

Ji Lozzo.

Geogr. limits.—iV. Dept. of Eure, near Evreux (Moriere, FI.

Norm.), S. Prov. of Andalusia.

E, Dept. of Herault. W. S. Portugal.

IconogT.—Jieichb. Ic. Fl Germ. Heh. 4951 ; Asso, Sy?i. Stirp.

Mag. t. 1118 ; The Garden,

TT^n^inp IV. t- fiO;? : Vent.

Sor. Ce/s, t. 34.

^ Ansb. Herb. Fl

ifoli

pyrena

Bigelowia 7nontana, Rafin. in Journ. Phys. 1819, p. 289.

11. A. GEAXDiFLOUA, Linn. S^st. Plant, ed. X. p. 1031 (1759)

;

Sp- Plant, ed. II. p. 608 (1762) ; milL ^ Lange, Prodr. Fl. JIi>>2>.

"'• p. 624, et Supplem. p. 277.

»• genuina, JRouy Sf Foue. Fl. de France, iii. p. 251 (1890).

Caules I-2-flori. Folia omnia linearia vel anguste lanceolata,

plana rigida.

/?. abietina, Presl (sp.), Delic. Frag. i. p. 63 ;
Fl. Sicula,

P- 164.

Caules 1-2-flori. Folia omnia linearia vel anguste lanceolata

revoluta. -

7- mixta, Lapei/r. (sp.) Hist. abr. PI Pyr. i. p. 255
;

Eouy ^

^ouc. Fl. de France, iii. p. 251.
Caules 2-6-flori fastigiati. Folia stricta vel paullo patentia

'^cuna
; iuferiora lineari-subulata plana, reliaua lauceolata.

>
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S. triflora, Linn, (sp.) Mant. Plant, p. 2^0 (1771).

Linngeus gives a clear and full description of this plant ia the

second portion of his *3Iantis3a Plantarum ' : Caules palmares,

copiosi, diffusi, adscendeiites, teretes, subpubescentes : ramis

alternis erectis. Polia lanceolato-subulata ( juniperina), patentia,

acuminata, ciliata, subtus pubescentia : floralia ovato-lanceolata,

Bubtus pilosa. Pcdunculi terminales, plures, teretes, pubescentes,

articulis caulinis longiores, triflori
;

pedicellus intermedius

aphyllus, laterales longiores ; bracteis duabus, ovatis, ciliati?,

extus pubescentibus. Calyx ovatus, acutus, erectus, pubesceus.

Petala obovata, oblonga, calyce duplo longiora, patentia, obtus:j,

alba, liueala. Stamina alba. Pistillum viride staminibus brevius.

The following more or less intergrading forms of tbis vanety

are worked out from the material in the Vienna Herbarium,

consisting of the specimens from Penzl's own herbarium. They

differ in minor details when placed side by side, but are rather

difficult to separate satisfactorily by definition :

Lusus 1 (parviflorus). Humilis. Confertim et pulvinatim

caespitosa, caudiculis lignescentibus. Cauliculi 1-3-flon

stricti 12-35 mm. Folia imbricato-congesta, erecta vel

patula, anguste subulata. Calyx 3 mm.
Hah. Depart, of Pyrenees- Orientales.

Lusus 2 (angustifolins).

Forma Tmmilis.—J)'\Sevt a pr^cedente florum inagnitudine,

B
sepalis magis ovato-oblongis quam late ovatis.

Porma stricta.— Jj^te viridis, plerumque late caespitosa.

Polia plerumque stricta, remotiora ac magis patula ve

recurva.

Eab. Switzerland : Mt. Chasseron in the Jura, canton

Vaud.

Eorma intermedia.—CviU^icviW cauliculique magis elongati,

siBpe 2-3-flori. Folia fasciculorum nmgis patula tamea

rigida.

Hah

jrma flaccida.—L^ie viridis. Cauliculi plerumque mu ^^

flori elongati. Eolia flaccida varie patula vel recurva a.

Hi

Forma glauca.—Praeceiente, etiam rigidior, eximie g
a

I
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Lusus 3 (latifolius).

Forma TieteropJiylla.—Laxe caespitosa. Folia flaccida quam
typo (a) majora latiuscula, juniora angustissima fere setacea.

Eah. Montpellier, Mt. Ventoux, and Val d'Eynea in the

Pyrenees.

Forma elongata.—Cauliculi valde elongati 3-7-flori. Folia

inf'eriora stricta, superiora flaccida.

Kah. Sierra Nevada in Andalusia; Vallce de CcrvitTes, in

depart, of Aveyron (^A. minor, Decne,, and A. trifora,

Willd.).

t. multiflora, Ser. in DC. Prodr. i. p. 404.

Caules 3-4-flori. Folia lineari-subulata rigida ciliolata.

Possibly the same as lusus 2 forma stricta of preceding var., but

the leaves uniformly ciliolate instead of only towards the base.

l stolonifera, Vill. Journ. Mens. p. 437 (MSS.) ap, Verlot, PI.

Ttauph. p. 62 ; (sp.) Vill. ex DC. Prodr. i. p. 404.

Caulea florigeri 1-2-flori surculis mtdtis sterilibus iutermixti.

Folia rigida, inferiora subulata, reliqua lanceolato-liuearia.

ri. aculeata, Willk. Prodr. Fl. Risp., Supplem. p. 277.

Syn, Stelhria aculeata, Scop. Fl. Carniol. (ed. 2) i. p. 316.

ffa6. Andalusia; Sierra de Alfacar and Sierra de Peiiagolosa.

^

This polymorphous species varies considerably within narrow

limits. The forms have been grouped into seven varieties on

tHe characters of the length, breadth, and direction of tlie leave.^>

the size of the flowers, and the number of pedicels springing

from one axis. The leaves are frequently imbricated on the stem,

Wt never tetrastichous. Cosson proposed to sink A. incrassata

*lso in this species ; but in typical specimens of A. grandijlora

tlie stem is distinctly 4-angled, especially in vigorous specimens

^ith furrowed surfaces between the angles; the seeds also aie

Diore distinctly tuberculate. In one of the specimens growing

t^is year in the Alpine house at Kew Gardens, most of the

flowers had 4 styles.

^eogr. limits.—N. Austria : Mt. Pollauer and the Nikolsberg

in West Moravia.

-E". Croatia.

1500

W.
Th '^ is a species widely distributed in Central and Soutliera
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Europe, but it is doubtful whether its range extends so far east

as Transylvannia, as stated by Schur.

Icouogr.

—

AIL FL Pedem. n. 1711, t. 10. f. 1 ; Ic. Taunn. iit.

t. 73. f. 7 ; Pedein. Stlrp. Spec. p. 49, t. 10. f. 1 (1755) ;
(var. /3)

Reichh. Ic. FL Germ. Belv. 4916 ; (var. /y) Beichh. 1. c. 4946/3;

Scop, FL Carnioh (ed. 2) n. 527, t. 17 {Stellaria aculeata),

Syn. a. capillaceaj All. FL Pedem. ii. p. 365 (= var. a).

A. graminea^ Steud. Nomencl. ed. 2 i. p. 124 ( = var. a).

A, jimiperina^ Vill, Hist. PL Dauph. iii. p. 624 (= var. «),

A, pmiperina, ThuilL Fl. Env. Paris, p. 218 (=:var. 8).

A, lavicifolia (non Linn.), Lapeyr. Hist, abr, PI. Pyr. p. Soo

(=Yar. a),

A, laxa, Fisch. ex Ser. in DO. Prodr. i. p. 404 (=var. a).

A. linijlora [non Linn.), Willd. ex Spreng. Syst. Veg. ii. p. 399

(= vaT. a).

A, 7nontana [non Linn.), All. Fl. Pedem. ii. p. 112 (=var. a),

A, saxatilis (^non Linn.), Lapeyr. Hist. abr. PI. Pyr. p. -34

(=var. a)

Nov
(1S54); Willk. Sf Lange, Prodr. FL Hisp. iii. p. 625.

Eruticulosa. Caules difFusi filitbrmes flexuosi teretes retrorsrm

papilloso-puberuli, alternatim ramosi, saepe intricati. Fola

liueari-subulata areolata-punctata, margine revoluta, subtus

nerve valido instructa, basi ciliata eeteriim glabra, rigida sed vix

pungentia, patula vel recurva. Sepala ovata longe acuminata

glabra, exteriora angtiste, interiora late membranaceo-marguiata.

Petala oblongo-spathulata, calyce duplo longiora. Capsula valvis

6 dehiscens. tSemina compresso-reniformia, obscure et obtuse

tuberculata.

According to C. Pau, this plant is identical \vith A. montana

var. intricata, which occurs in the northern part of the province

of Valencia. But specimens of true A. valentina, which hitherto

have been found only in the southern part of the prorinte,

certainly seem to differ from this variety of A. montatia. Inter-

mediate forms have not been collected.

Hah. Spain: southern part of'prov. ofValencia.

Iconogr.— ^^7/^, Ic. descr. PL Bar. Hisp. i. p. ^7, t. 75 A.

13. A. ciNEREi, DC. FL Frang,, Supplem. p. 611 (181^)'

Bony 4' Pouc. FL de France, iii. p. 245 (1896).
^

.

18 centim., einereo-pubeseens. Caules di-trichotomi
ditii^_-

Folia inferiora oblongo-lanceolata basi plus minus ciliata, supc

^^

ora lanceolata-linearia, omnia acuta uninervia ;
axdhs in en



OF THE GENUS AREXARIA. 351

fasciculiferis. Flores dichotome paniculati
; pedicelli calyce

5-6-plo longiores. Calyx ovato-cylindricus ; sepala lanceolata

acuta, margine basi ciliata, nervo post anthesin ciliato denticulato,

interiora late scarioso-marginata, cetera anguste scarioso-margi-

nata. Petala apice rotundata obtusa, calyce duplo lonf^iora.

Autherse aurantiacse. Capsula ventricosa ovoidea, calycem

superans. Semina reiiiformia, dorso convexa, faciebus leviter

excavata, obtuse tuberculata.

Prope A. hispidam, quae statura minore, puboscentia longiore

glanduloso-viscoj^a, foliis lineari-lanceolatis glabris, pedicellis

refractis, seminibu^que duplo unuoribus acuteque (nee obtuse)

tuberculatis ab ea statim dignoscitur.

Described from specimeus gathered at Caslellane. in the

iiepartment o£ Basses-Alpes. Included by E. Tanfani in Parla-

tore's 'PI. Italiana/ but all the localities given are in French

territory.

Hab, S.E. France : departs, of Basses-Alpes and Alpes-

Maritiimes.

homgT,— Willk. Ic. descr, PL Bar. Hisp i. p. 96, t. 6i.

Syn. a, ruscifolia, Requien, in Guer, Vaucl. ed. 2, p. 254.

14. A. HuTEKi, Kern, in Oesterr. Bot. Zeitschr. 1872, p. 368 ;

Tanf. in Pari FL ItaUana, ix. p. 5-11.

Crlanduloso-pubesceus. Caules decumbentes, congcsti in

^'SBspitem laxum. Folia oblongo-lanceolata vel spathulata acuta

iinmervia ciliata. Flores solitarii vel geminati, rarissime dicha-

8mm triflorum efPormantes
;

pedicelli calyce 3-5-plo longiores,

glatiduloso-pubescentej^. Sepala anguste oblonga obtusiuscula

iiavicularia anguste membranaceo-marginata pubescentia ciliata

Buhenervia. Petala alba, late obovata, calyce duplo longiora,

post anthesin fauce recurva. Autherae pallide purpurese. Semina

feuiformi-globosa granulata.

Affinis A. gracili, quje differt csDspitibus densis, caulibus pedi-

cellisque erectis glabris, foliis viridibus, bracteis subulatis, sepalis

<^^*ato-]anceolatis glabris Isevibus, petalis ba.si longe attenuatis.

^- rupestris, Huter Sf Porta, exsicc. 1873.

^' glareosa, Ruter Sf Porta, exsicc. 1873.

^ar. /3 minus c^spitosa. Folia magis acuta. Flores saepius

geminati.

I>escribed from authentic living specimens in situ, which
flowered iu Kew Gardens in 1890. It is quite distinct Iroiii

^- ar-andijlora and A. nracilis.
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Ral. Confines of S. Tyrol and Venetia at 700-1900 metres;

along the Ciraolais Canal at Serra delle Gotte, Valley of Inferua,

Valley of Bricca, Val Zelline in Udine, and (/3) at Serra della

Pontana.

Iconogr.

—

Journ. Hortic. ser 3, xxix. p. 369.

15. A. TMOLEA, Boiss. Diagn. PL Or. Nov. Ser. I. i. p. 50

(1842) ; m. Orient, i. p. 698.

/3. macropoda, Haussk. pi. exs. in P. Sinfenis, It Orientak,

1890, no. 2844 b.

Planta puberula, 31 centim., floribus regulariter cymosis.

Candiculi longi. Folia 3-neryia.

Hi

Hi

1890, no. 2844.

Planta fere glabra, 18 centim., clarescenti-viridis. Bracteae

acuminatse, Petala calyce duplo longiora.

Hah. Turkisb Armenia: Egin, in prov. of Diarbekir.

^. Kotscbyana, Fenzl (sp.), in Eitssegg.Beise^ ii. p. 930 (1843);

Boiss. Fl. Orient, i. p. 699.

Polia ssepius glabra lanceolata vel linearia, nervis subtusmagis

prominentibus. Scapi 2-5-flori. Sepala ssepius glabra, elevatius

carinata.

Bah. Mt. Taurus, in Cilicia; and at Egin with the other two

varieties (P. Sintenis, It. Orient. 1890, no. 2685).

^ N. Mt. Ak-dagh, in prov. of Siwas (Born-

muller, 1889, no. 990).

B. Turkish Armenia: Egin, in prov. of Diarbekir.

S. Sf TV. Mt. Budrun (Halicarnassus), in Anatolia.
^

This species ascends to 3000 metres on Mt. Beryt-dagb, m the

prov. of Marasb.

16. A. ROTUNDiFOLiA, Bieh. Fl. Taur. Cauc. i. p. 343 (ISO^);

Boiss. FL Orient, i. p. 700.

/5. colchica, AlhoJ", Prodr. FL Colch. p. 36 (1895).
^.^^

Densius csespito^^a, micropbylla, nana. Caules 1-^
^

Eolia ovata. Cym^ 1-3-lior^, rarius subuniflorse ;

Aori us

minutis.

Hah. Mt. Lekudeli in Mingrelia, and Kt. Okhaczkue above

Samurzakania.

It bas been observed in this species that, with the gr

I

t
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the branches of the stem and the lengthening of the internodes,

the fasciculate leaves become discrete, so that it maybe seen that

between two pairs of large fully-developed leaves several pairs

of smaller leaves are intercalated. "Where the branches remain

short and undeveloped, so that the upper portion of the

flowering stem does not branch out, the stems are few-flowered,

and such specimens were referred by Grrisebach to A. bijlora.

Boissier, however, very properly referred them to this species,

reducing them to the variety next mentioned.

y. pauciflora, Boiss. Fl. Orient, i. p. 700.

E^mi multiim abbreviati 1-2-flori.

Eah. Mt. Olympus in Tbei^saly, and Mt. Scardus in Eumelia.

Geoffr. limits,—iV". Mt. Kazbek, in the Central Caucasus, at

Mt,

Met/

Stn

JE. Afghanistan : district of Badakshan (Bejel, It. Turke-

stan. 1882).

W. Montenegro : summit of Savin-Kuk, a peak of

Mt. Durmitor {Baldacci, in Malpighia, 1891, p. 65);

also in Albania, Mt. Nimercka in the district of

Premeti {Baldacci, in Bull. Herb. Boiss. 1896, p. 619).

A. biflora {fwn Linn.), Griseb. Spicil. Fl. Eumel. Bithyn. i. p. 203.

A. transsilvanica, Simk. in Termes. Fiiz. x. 1886, p. 180.

Euthalia rotnndifolia, Rupr. Fl. Caucasi, p. 220.

17. A. Redo-wskii, Chavi. et ScJilecU. in Linncca, \. p. 58 (1826)

;

^^del. FL Bossica, i. p. 370.

Habitu etc., A. ciliatam revocat, sed caudiculis brevibua

famosis, caulibus floriferis simplicibus plerumque erectis gracili-

bus 1-2-floris, foliis caulinis remotioribus subacuminatia.

The species was founded on Kamtscbatka specimens. Eegel,

wJio was able to examine specimens from other localities for the

purpose of figuring the plant, draws attention to the l-ner\'ed

sepals, and says that the petals are ovate-subrotuud, not oborate-

«»neate as in the original description, which must have been

^wn up from more shrivelled specimens.
Geogr. limits.—K Siberia.

^- & W. Between Jakutzk and Ochotzk.

-&. Kamtscbatka. S. Ayan, on the coast.

Icoiiogr.-i?^^^; PI. Baddeance, t. 9, in Bull Soc. Mt. Mosc.

1862.
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18. A. LTBANOTiCA, KotscJiy, in Boiss, FLOrient. p. 699 (1867);

Post, m. Syr. p. 153 (1896).

Nana, tantum 22 mm, supra terram. Folia glabrescentia

minima obovata carinata obtusa ad basin ramorum imbricata.

Eami floriferi breves glanduloso-velutini 1-3-flori. Pedicelli

calyce longiores. Sepala ovata obtusa glanduloso-hirsuta. Petala

alba obovata calyce longiora.

Distinguished specifically by the small leaves imbricated at the

base of the short branches. Mr. Post does not seem to have

heen able to obtain specimens, since he has not added any fuller

characters to Boit^sier's somewhat fragmentary description. It

is certainly one of the smalle^it species in the genus.

Hah. Mt. Lebanon, in Syria,

ft Petala basi longe attenuata.

19. A. TOMEiSTOSA, WiUJc. in Linncea^ xxv. (1852) p. 1'^;

Prodr. Fl Ilisp. iii. p. G20.

Suffruticosa, tota crispato-tomcntosa, caesio-canescens. Caules

breves pumili erecti, simplices vel patule ramosi, teretes, csespitem

compactum fastigiatum formantes. Polia minuta 4-fariam im-

bricata oblonga obtusa recurva, nervo albido marginata, dorso

nervoso-carinata. Tlores 2-5 ad apicem cauliculorum aggregati,

alii capitati, alii sub capitulo solitarii axillares ;
bractese orato-

lanceolatas obtusae. Sepala inaequilonga lanceolata acuminata

anguste membranaceo-marginata. Petala alba spathulata, calycem

parum superantia.

Hah. Sierra Nevada in Andalusia, on the peak between Las

Vertientes and Chirivel up to 1200 metres.

li^ono<rv.~Willk. Ic. descr. PI. Bar. Hisp. i. p. 98, t. 65 d.

20. A. GRACILIS, Waldst. et Kit. PL Bar. Hnrtg. iii. p-
30o,

t. 276 (1812) ; ScUoss. et VuTcot. Fl. Groat, p. 352.

/3. cretica, Spreng. (sp.), Syst. Veget. ii. p. 396.

Suptrneglanduloso-hirtella. Folia elliptico-oblonga.
Sep a

oblongo-lanceolata.

y. intermedia, var. nov.

Minus caispitosa, 7-9 centim., puberula. Folia linearia ma?^

acuta, margiue scabra. Sepala ovalia. Petala oblonga ap

rotuncata {Vandas, PI. Herceg. australis, exsicc. 1891).
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i, Stygia, Bozss. Sf Heldr. (sp.) Diagn. PL Or. Nov. Ser. 11. i.

p. 91 (1854) ; Boiss. Fh Orient, i. p. 699.

Tota planta breviter velutiiio-viscida.

Geogr. limits.—N. Croatia. S. Cyprus.

U. Cyprus. W. Dalmatia.

iQOnogv.— Waldst. Sf Kit. PI. Bar. Hung, iiu t. 27Q ; Sihth.

Fl, Grcdca, t. 438 (A. ciliata) ; Beichh. Ic. FL Germ. Ilelv. 4945.

Syn. a. densa, Kit. ex Schlecht. in Gesellsch. naturf. Fr. Berl. Mag.

vii, p. 200 (1813),

A. hirta (non Wormsk.), Sieber, e.r Oken, Isis, 1828, p. 272

(= var. /3).

h. Pelala calvce breviora.

a. Species annuae.

21. A. GORaONEA, eT*. A. Schmidt, Beitr. FL Cap. Verd. Ins.

p. 278 (1852) ; Walp. Amu Bot. vii. p. 298.

G-lutinosa, pilis glanduliferis pateatibus obsita. Caules ramo-

sissimi adscendentes teretes subflexuosi. Folia acuta, iuferiora

m petiolum brcvcm atteuuata ovato-oblonga, superiora ovato-

lanceolata, margins ciliolata. Flores dicliotomi. Sepala laiiceo-

lata acuminata, anguste membranacco-marginata, apicibus re-

cuira, petalis subduplo longiora. Petala alba ovata. Capsula

Talvis 6 dehiscens. Semina reniformia rugosa nigra.

Planta A. serpylUfoliam revocat, sepala autem uuiuervia et inter

Behomomorpha.

Safi. In sugar plantations, on the island of Sa ) Antao (St.

AutWy) of the Cape Verd Islands, lat. 17°, long. 25° (1851).

This interesting endemic species is quite distinct from any of

tlie forms of A. serpyllifolia.

22. A. BEifTHAMi, IFenzl, in Tierh. Bentli.,ex Ton: SfGray, Fl.

^^•Amer. i. Suppl. p. 675 (1840); A. Gray, Fl Wright, ii.

P-18.

^- diffusa, var. nov.
Caules uno latere pubeseentes, ramosi, 10-15 centitn. Folia

^aalma
cuspidato-acuminata subpungentia. {Reller, PL of S.

^e^as, no. 1G8G.)

^«6. Bear Creek, Kerr County (A pril 1891).
^eogr. area. S. United States : Texas and New Mexico.

^
^^- A. monticola, Buckl. in Proc. Acad. Sc. Philai. 1861, p. 449.

^-''^•- JOUBN.^BOTAX
YT, TOL. XXXIII. 2 E
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/3. Species perennes.

Hoolc. f.

W.
Caules a basi raniosi ; rami tenues dicliotomi decumbentea

fere glabri, 5-50 centiiii., uno latere lineato-puberuli. Folia

orbiculata uninervia obtusa'vel apiculata glabriuscula. Plores

solitarii vel in cvmis paucifloris. Sepala glabra, ovatavel lanceo-

Lita, nervo vix manifesto. Petala alba. Capsula valvis 3 bi-

dentatis dehiscens. Semina reniformia, subtiliter granulata.

3yn. a, serpyllifolia, var.j in herb, lioyle.

A, 9mfrah's, Edgew. lierb.

Geogr, limits.—Temperate Himalaya.

N, Ballal in Kashmir.

E. Bhutan. W. Kulu

>S'. Sikklm.

24. A. TEKELLA, DittTiie, ined. in PI. Kumaon, 1884, no. 2763.

Caules simphces, 9-12 centim., tcnelli, breriter puberuli.

Foha spathulato-linearia imineryia acuminata papilloso-punctata

glabriuscula. Flores solitarii, axillares et terminales. Sepala

ovata Bubacuta papilloso-punctata subenervia late membranaceo-

marginata. Petala obtusa.

Bah. IS'.AV. India: Ralam Valley in Kumaon.

Described from specimens in Herb. Mus. Brit.

Stdseciio 2.—Sepala S-nervia vel (siccata) 3-5-nervia. riores

in cymas laxas paucifloras vel efFusas dispcsiti, vel ramorum

apice solitarii, vel glomerato-capitati (cymis abbreviatis).

a. Petala calycem ooquantia, vel eo longiora.

a. Species annua). Flores cymosi vel rarlus solitani.

t Folia uninervia, aut subtrinervia nervis laterali-

bus rudimcntariis vel obsoletis. Sepala bau

obtusa.

25. A.BETTJSA, Soiss. Voy. Bot. ^s^. p. 99, t. 27 a (1839);

Wtllk. 4' Lange, Vrodr. Fl. Ilisp. iii. p. 622.

Ilab. Sierra Nevada, in Andalusia.

Icono"[r.

—

Boiss. h c.

(1820) ; WillJc. Sf

/. in Ann. Sc. Gen. Phys-^ '^- P'

Forma lypica. Semina obtuse tuberculata.



^.l-

OF THE GENUS AREXAUrA. 357

(3. trachysperma, Willk. Semina acute tuberculata.

Species valde glutinosa, a forma viscoso-pubescentc A. obtusi-

fiom caute distinguenda.

Included in Parlatore's ' Fl. Italiana,' apparently for the

etbnograplncal reason that it occurs in Corsica.

Geogr, limits.—N. E. Corsica,

8. Andalusia : Sierra ]S"cvada, up to ISOO metres.

W, Andalusia: near Granada.

Iconogr.— Willk. Ic. descr. FL Ear. Hisp. p. 91, t. 62 a.

27. A. CAPILLIPES, Boiss. Voy, Bot. Esp. p. 98, t. 27 b (1839)

;

Willk. et Lange^ Prodr. FL Ilisp, iii. p. G21.

Hal. Sierra Bermeja, in Andalusia, up to 1200 metres.

Iconogr.

—

Boiss. L c.

28. A. oxrPETALA, Sihtli, et Sm. FL Gr(BC. Prodr. i. p. 303

(IS06)
; Boiss. FL Orient. \. p. 704.

Geogr, lz?nits.—A^. ^ JV. Greece : nome of Achaia.

8. 4^ E. Syria : Mt. Lebanon, at AYu-Sofa.

IcomgT.Sibth. ^ Sm. FL Grccca, v. p. 26, t. 437.

Boissier evidently misunderstood this figure of the plant,

he writes after his description of a new species, A. Bhodia,—
" an eadem sit ac A. oxijpetala e miserrimis hujus operis dia-

gnosibus absque iconis inspeetione dignoscere nequeo."

29. A. PAMPHYLICA, Boiss. Sf U^dr. Biagn. PL Or. nov.

Ser. I. viii. p. 102 (1819) ; Boiss. FL Orient i. p. 704.

Teuera, pumila, patule hirtella, 7-15 ceutim. Caulis erectus,

»tricte et dichotome ramosus fere eglandulosus, supcrne laxc

wrymbosus, pauciflorus. Folia inferiora ovata vel deltoidea

f'btusa in petiolum brevem contracta, superiora cIHptico-lincaria

«cuta; pcdicelli crecti setacei. Sepala lanceolata acuminata

obsolete 5-nervia, late membranaceo-marginata. Petala obovata

oblusa inferne longe attenuata, calyce g longiora. Styli supra

medium hirtello-papiilosi. Capsula inclusa. Semiua reniformia

gmuulato-tuberculata.

^- nodestce htec planta notis fere omnibus est simillima,

diversa tamen est habenda ob inflorescentiam puberulam non

glanduloso-pilosam et petala obovata non elliptico-oblonga ;
item

t»b folia caulina omnia plus vel minus ovata vel spathulato-

elliptica non vero pleraque linearia.

^- lycia, Boiss. FL Orient., SuppL p. IIG (ISSS).

Capsula calycem exoedens. Planta magis nana

2e2

f
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Geogr, limits,—Asia Minor.

N. Amphitheatre of the town of Perge, m prov. of

Anatolia.

8, Cyprus. ^. Geneva, in prov. of Cilicia.

W. Castelrosso, on the coast of prov, of Anatolia (var./3).

30. A. SABFLiNEA, OriseT). in Bussegg. Reise^ii,^.^'^^ {\%\?!)\

JBoiss, FL Orient, i. p. 70 i.

Fades A. controversy et A. modestcB, a prsecedentibus foliorum

formil diversa.

Oeogr, area. Turkey in Asia : in the provinces of Diarbekir

and Orfah,

31. A. ALGAEBiEXSTs, Welw. ined. in ph exsicc. (1851), ap.

WillTc. Ic, descr. PI. Nov. Ilisp. i. p. 91, t. 61 n (1853) ; Walp.

Ann. Bot. iv. p. 255.

Gracillima, 3-7 centim. Caiilis a basi ramosus; rami erecti

simplices cauliforaies teretes purpurascentes, inferne glabn,

niediatim piibernli, snperne viseidi, patentim glanduloso-pubes-

centeg. Folia minima glabra, margine ciliolata, lanceolata

obtusa integerrima, nervo mediano valido purpurasceute per-

cu^sa, venis lateralibus obsoletia, patulo-erecta. Flores m

dichasiiim dispositi ; cym^ dichotoma; depauperatge composite

sed laxius racemosae ; flores longissime pedunculati; pedicelli

flexuosi capillares ; bracte^ lanceolato-lineares obtusae berbacese

glanduloso-ciliatse. Sepala patentia lanceolata acuta anguste

membranaceo-marginata, 5-nervia, dorso ad nervos et margine

dense glanduloso-pubescentia, Petala obovato-cuneata emar-

ginafa, calyce duplo longiora, utroque dimidio triangulari.

Antherae flavae, Semina reniformi-compressa ruguloso-tubcrcu-

lata.

Bah. S. Portugal : prov. of Algarve.

Iconogr.— Willk. h c.

32. A. Ltebmanj^iana, Bolrh, in LinncBO, xxxvii. (18/ 1),

p. 274; Jacks. Ind. Keiv. i. p. 180.

Glauca. Caules adscendentes siuiplices graciles piloj<^-

puberuli, 3-8 centim. Folia minima, lanceolata vel ovato-

lanceolata mucronulato-acuminata, ad basin versus attenua a,

margine ciliata, utrinque punctulato-scabrida. Flores so i ani

vel in dichasium pauciflorum dispositi, longe pedicellati, pej^

cellis tenuibus, Sepala ovato-lanceolata mucronulato-acumina
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viridia puuctulato-scabra, margme ad basin ciliata late scariosa

Petala alba ovato-oblonga obtusa, caljcem superantia. Semiiia

aira seriatim punctulata.

HaBC species inter Caryopbyllaceas Mexicanas Liebmannianas

sub no, 77 reperitur, nullus autem locus natalis in scbcdula

propositus est. Itaque an hsec herba revera sit civis Mexicana

adhuc est dubium.

Bab. Kepublic of Brazil.

ft Folia uninervia. Sepala apice incurva obtusa.

33. A. Loscosir, Texid. in Lose. Trat. PL Aragon^ ii. p. 28

(1877); walk. Prodr. FL Risp., Supplem. p. 276 (1893).

Glauduloso-pubescens, cinereo-virens, viscida. Caules a basi

dichotomo-ramosi. Folia oblongo-lanceolata \q\ oblongo-linearia

acuta, basi attenuata utrinque fimbriato-ciliata. Cyuifce dichasii-

fomes terminales laxissimae; floras stricte pedicellati, pedicellis

8ub authesi erectis, postea patentibus. Sepala oblonga navi-

cularia, anguste membranaceo-marginata, dorso margineque

timbriis articulatis acutis obsita. Petala alba obovata, calyce

duplo longiora. Anthers atro-purpurese. Capsulaovoidco-conica-

Semiua reiiiformia, acute tuberculata.

Geogr. area,—B. Spain.

N. Monserrat in Catalonia {Tremols, PI. exs. Cat.)*

E. Monistrol in Catalonia ( r«j/r. P]. Not. Cat.).

'S. ^ W. Serrania de Cuencja in New Castile {DieTc, 1892).

^<^onogv.— Witlk. niastr. Fl. Hisp, I (18S3) t. G2 b.

Syn. a. modesta^ var, Assoana^ Lose, et Pard. {ex parte).

3-1. A. ciLTARis, Lose. Trat. PL Aragon, i. p. 69 (1876)

;

^iUk.Prodr. FL Hisp., Supplem. p. 276 (1893).

Gracilis, pulverulento-puberula. Caules ssepe a basi ramosi

^olascentes, ramis dicbotomis. Folia oblongo-linearia, basi

^tt^nuata, fimbriato-ciliata, fimbriis articulatis obtusis albis.

Cjm» dichasiiformes terminals laxissinicne ; bractese ad basin

fimbriatae; pedicelli erecti. Sepala oblonga naviculana, late

•nembranaceo-marginata, exteriora 3 a basi ad medium fimbnata.

Petala alba obovato-elliptica, calyce duplo longiora. Antberie

foseo-purpurascentes. Capsula globoso-cojiica. Semina reni-

^onnia, obtuse tuberculata.

2'"i. Aragon and New Castile.
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I^. S. Aragoii: Pena Palomora (Arenaria no. 382 ei

Asso, Syn. Stirp. Aragon. [1779]).

S. IS'ew Castile : valley of river Gabriel (Mme, Blanco ie

Catalan, 1879).

E. S.E. Aragon: Cnntavicja (Zo5^o5, 1876).

W. Araeou : Albarraciii {Bev. Fadre Zapater, 1879).

Iconogr.— Tr/7/Z:. lUustr. Fl Bisp. i. p. 96, t. 62 a (1883).

Syn. a. modesta, var, Assoana, Lose, et Pard. {ex parte).

ttt Folia plurincrvia. Sepala apice recta acuta.

35. A. coNrERTA, Boiss, Diagn. PI. Or. nov. Ser. I. i. p. 51

(1812); FL Orient/i. p. 702.

Velutino-cinerascens, pumila. Caules 5-13 centim., foliosi

purpurasccntes, apice 1-3 fascicules coufertifloros ferentes, nu-

merosi. Folia parva ovata acuta 5-7-iiervia. Pedicelli strict!

hispidi. Sepala lanceolata carinato-trinervia hispida anguste

membranaceo-marginata. Petala ovata obtusa. Semina reni-

fonni-globosa tuberculata.—Annua vel biennis.

Described from Prof. Haussknecbt's specimens from Mt
Pindus.

r

Ilah. Turlvey: Mt. Olympus in Macedonia, Mt. Zygos in

Epirus {NaussJcnecJif, in Mittheil. Thiiring. Bot. Ver. 1893, p. 57);

Mt. Cika near Delvino in Albania (Baldacci, in Bull. Herb. Boiss.

1896, p. 619).

/3. Species perennes.

tFlores solitarii, vel rarius cymis paucifloris (vulgo trifloris).

JVov

^
Laxe caespitosa, dense hirtella. Caules numerosi diffusi pro-

f^trati adscendentes fragillimi tetragoni. Folia elliptica yel ellip-

tico-lanceolata subglanduloso-hispida, margine valde cartilagmeo-

incrassata, rigida, cuspidato-acuminata, nervo mediano subtus

valde promiuulo excurrente, baei angustata barbato-ciliata, p
e-

rumque decussato-imbricata. Cymse plerumque triflorse
;

pe i-

cellis hirtellis. Sepala ovata cuspidata nicmbranaceo-margiData.

Petala otovato-spatliulata, calyce vix duplo longiora. ^^H^

6-dentata. Semina reniformia granulata.

/3. glabrescens, Willk. Sf ^»„^.., ^.^^
Tolia caulina basi ciliolata excepta utrinque glaberrima, surcu

. 624.

\
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lorum sterilium laxius disposita, vix imbrlcata, omnia tcnuiora

marglne minus incrassata.

Oeojr. area. N. & Central Spain, and Majorca in tlie Balearic

Isle?.

Iconogr.

—

Lange, Pf. Nov. Ilisp. fasc. i. t. 4, f. 2.

Svx A, JBowffceana, Coss. ex Willk. in Linnaea, 1870, p. 117 (var. /3).

37. A. RACEMOSA, Willk. in Bot. Zeit. v. p. 239 (1847);

Trodr. FL Hisp. iii. p. G27.

Specimens labelled A. Mspida^ Linn., in Salzmann's herbarium,

stated to be found at Trapani in Sicily, were described by Presl

under tlie name of A. Salzmanni. The description appears

rather to tally with that of A. racemosa^ but E. Tanfani states

that no plant answering this description has since been found or

recorded in the district ; so that the matter remains in doubt for

^\^ present. The specimens on which the species is founded

^ere collected by Cabrera '' in montibus Bseticse/' and are

labelled Arenaria saxatilis in Hanseler's herbarium. Similar

•pecimens were collected by Perez Lara at Grazalema in Anda-

lusia, and this is the only precipe locality known for the plant.

l^ono^T.—Willh, Ic. descr. PL Bar. Htsp. i. p. 97, t. 65 c.

38. A. ERiNACEA, £oiss. Voi/* Bot. Espagne^ ii. p. 103, t. 29 A;

^illh ^' Lange, Prodr. Fl Uhp, iii. p. 627.

Bah, Sierra de Leon, in Leon ; Sierra de las Nieves, Sierra de

I'UJar, and Sierra Tejeda up to 2000 metres, in Andalusia.

Iconof^r.—.Bow. I. c.

SvN. A, aggregata [non Loisel), Bolss. El. Plant, p. 23 (1838).

39. A. TETEAQUETRA, Boiss. Yoy. Bot. Bspagne, ii. p. 103,

t- 29 b (1839-45) ; Willie. ^ Lange, Prodr. Fl. Hisp. iii. p. 627.

Basi suffrutico.<a, csespites compactos depresses glauco-virentes

Normans, nana. Folia minima connato-vaginantia recurra orata

canaliculata eariaata, apice rotuudata, margiue incrassata, basi

ciliolata, ceterura glabra. Plores terminales eolitarii sessiles,

brevius stipati. Sepala

„ ciliolata, dorso mrvoso-striata. Petala

»pathulato-lauceolata alba, caljcem superantia. Capsula dcn-

tibua 6 debiscens. Semina tubercukta.
It would be absurd to cite Linna'us as the authority for this

species. I ^vould refer the pedantic purist, in the matter of

Miis supremia bracteiformibus caljce

oblongo-lanceolata obtusa ciliolata, don
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such specific names, to ^hat Mr. Ball says in his remarks oa

Cerastium fflomeratum, ThuilL, in the course of his paper on the

Flora of the Pernvian Andes. He writes :
" It is, I think, time

for hotanists to free themselves from the servitude of adhering

to a Linnean name when the object to which the name properly

belongs is involved in confusion, and the practice serves only to

prolong profitless controversy. Every one knows what is meant

by Cerastium fflomeratu?n^ Thuill., but who is quite sure as to

Cerastium vulgatum^ Linn.

:

P"

262.

a. granatensis, Boiss. ElencTi. PI. no. 34 (1840).

Hermaphrodita, floribus pentamcrls.

/3, pyrenaiea, Boiss. Elench. PL no. 34 (1840).

Forma 1, legitima, Gren. et Godr. PL de France^ i. p.

3-6 centim., polygama, floribus pentameris.

Forma 2, condensata, Gren. et Godr.

Minor, polygama, floribus tetrameris, caulibusque abbreviatfs.

Geogr. limzts.~The Pyrenees (both French and Spanish sides),

and Sierra Nevada in Andalusia, up to 3330 metres.

Iconogr.—Boiss. Voy. Bat. Espagne, ii. t. 293; drawing in

Herb. Kew. by Pretre (1824).

Syn. a. amabilis, Boiy, in Ann. Gen. Sc. Nat. Phys. iii. p. 5 (1820).

A, decussatay Salisb. Prodr. p. 299.

A. imlricata {non Bieb.), Lag, Prodr. in Anal. Cienc. Nat. .

p. 278 (1802).

40. A. GEAVEOLEi^s, Schreh in I^ov. Act Nat. Curios, iii-

p. 478 (1767); Boiss. PL Orient, i. p. 700.

/3. grandiflora, Boiss. PI. Orient. \. p. 70L
Habitu notabiliter laxa; petala calyce duplo longiora.

y. glabrescens, Boiss. PL Orient, i. p. 701.

Folia minus pubescentia, Sepala glabra tuberculata.

Hah. Anatolia: Mt. Manissa-dagh (on vertical precipitous

(-FZ. Syr)

Manissa (Mag

seem to differ from the type, except in the somev^hat smaller

flowers. The forms which are recorded from Greece and Bumeha,

fil

Geogr. limits.—N. Island of Scio, m the Turkish Archipelago.

S. Mt. Sinai- {A. defiexa, Decne. in Ann. Sc. Nat. 18<J5,

p. 277).

E. Zebedani, in the Anti-Lebanon.

W. Island nf frpto
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Stn. a. deflexa, Decne. 1. c.

A. fnuralis, Sieb. pL exs. ex Spreng. Syst. Veg. ii. p. 397 (1825).

A, papulosa^ Steud. Nomencl. ed. 2, i. p. 126.

A. pubescens, Urv. in Mdm. Soc. Linn. Par. i. p. 30f! (1822).

A, rhodia, Boiss. Diaj^n, PI, Nov, Or., Ser. I, i, p. 52.

-4, sipylea, Boiss. 1. c, p. 51.

41. A. TTLiCATJLis, Fenzl, in Griseh. S^iciL FL Rumel. BitTiyn.

i p. 203 (1843).

tt. rumelica, Williams.

Syx. A, graveolensj var. AthoUy Boiss. Fl. Orient, i. p, 701,

A, graveolenSy yar. nervosa^ Hal. & Channel, in Oesterr. Bot. Zeit.

1892, p. 272.

Folia perparva lanceolata. Sepala subtrlnervia. Capsula

calyce sublongior.

Mt
^. grseca, Williams.

Syn. a, ffrav€ole7i8j var. grceca, Boiss. Fl. Orient, i. p. 701.

Folia majora angustiora prfe longitudine. Sepala ovato-

oblonga tenuiter fttriato-5-nervia. Capsula iuclusa.

Hah. Greece, Crete, and Anatolia.

Though this species is united with the preceding by Boissier

and others, I think that the narrow-leaved forms should be

separated from the broad-leaved forms, as they differ materially

m other respects.

Oeogr. limits.— S. Crete.

N* & E. Mt. Kanu-daffh. on the north coast of prov.

of Anatolia {Sintenis, It. Trojanum, 1883, no. 502).

W.

tfFlores glomerato-capitati.

p. 277."

Willk. & Lange, Frodr. FL Hisp

Hisp

«• elongata, Boiss. Blench. Fl. Hisp. p. 22.

I^axe caespitosa. Caules filiformes erecti, 10-20 centim. Folia

propter internodia elongata iis multo breviora, surculonim

sterilium elongatorum laxe aut vix imbricata. Sepala valde

nervosa.

/^- frigida, Boiss. Elencli. Fl. Hisp. p. 22.

Dense caespitosa, surculis abbreviatis. Folia surculonim dense
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imbrlcata. Capitula subsessilia pauciflora, vel flores suLsolitarii.

Sepala subenervia glabrescentia.

y. ca?sia, Boiss. ElencJi. PL Hisp. p. 22,

Laxe csespitosa, tota pubescentiacrlspula densa caesio-prumoHa.

Caulcs elongati. Capitula pedunculata. Sepala stricta valde

nervoso-striata sublanata.

Geojr. limits. Mu
exs. 1890).

4

E. Valencia : Sierra Mariola (Leresche, 1881).

All three of these stations are an extension of the range of the

species as given hj Willkomm and Lange in 1878.

Iconogr.

—

Boiss. Voy. Bot. Esp, p. 102, t. 30.

43. A. CAPTTATA, Earn. FL Frang.in. p. 39 (1778); Willi.

^' Langcy Prodr. 11. Hisp. iii. p. C2G.

/3. querioidcs, Willk. in Bot. Zeit. v. p. 239 (1817)-

Dense retrorsum tomentosa, canescens. Folia latiorn, cauhiia

supcriora cordato-ovata, subrcvoluta glabra.

This is the species described under Saponaria no. 5 in Linn.

Hort. Upsal. p. 107, which had previously been figured by

Magnol in *Hortus Eegius Moiispeliensis,' p. 53, t. 5 (169/),

from specimens gathered in the Cevennes mountains. Kjman

(Consp. p, IIG) erroneously quotes A. aggregata, Lamk,, instead

A. capiiata. It has been pointed out above how it is impossible

to keep up the species usually cited as A. tetraquetra, Linn.

Geogr. Umits.—N. Piedmont : Col di Tenda in the Maritime

Alps (GgpsopJiila aggregata, Liun.)-

E. Liguria: Mt. Carmo in the Maritime Alps (G^enfi7eap.

Tajifani).

JS. Prov. of Murcia; Sierra de Alcaraz (the specimens

figured by Barrelier).

W. JS". Portugal {ex Njm. Cousp. FL Eur., A. tetraiuetra,

Brot,).

Iconogr.—i?arr^7. Bl. Gall. Hisp. Bah 595 (1714) (Rubeola

montana) ; All FL Pedem. t. 89. f. 1 (1785); Gay in Ann. ^c.

Nat Helv

aggre
1824

aggregat
Syx\. a. agyreyata, Loisel. Fl. Gall. i. p. 317

A. Allionii, Kaiisch. Nomencl. ed. 3, p. 130.

A. querioides, Pourr. ex Willk. in Bot. Zoit. v. p. 239 (184/;.
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A, tetraquetray All, Fl. Pedem. ii. p. 115.

A. tetmqiietra var. agyregata, Reiclib. Sjst. Plant, ii. p. 359.

Gijpsophila aggrof/ata, Linn. Sp. Plant, p. 400.

Vlinthine aygregata, Reichb. Ic. Fl. Germ. Heir. 4952,

Rubeola montanUj Barrel. PI. Gall. Hisp. Ital. 50-1

Stellaria muralis^ Link, Enum. Hort. Berolin. i. p. 429.

44. A. psETJDAHMEKiASTRUM, Eoiuj^ Exc. Bot, lu Bull. Soc.

Bot. France, xxix. p. 46 (1882) ; Willk. Prodr. FL Ilisp,, Sujyplem.

p. 277.

Fruticulosa, glauca. Caules 25-50 centim., elongati immerosi

teretes graciles intricati fere filiformes, adsceudentes vol crecti

pruinoso-puberuli. Folia brevia coriacea, basi vaginantia connata

Kneari-subulata cuspidata patula, supra caualiculata glabra,

rabtus convexo-carinata puberula, iiervo oalloso valido margine

incrassato-cincta- Flores in capitula densa congest! ; braetese

ovali-lanceolatae mucronatse, margine ciliatae, dorso nervoso-

striatse puberulse, cum sumniis foliis iuvolucrata?. Sepala

elongato-lanceolata subulato-acutata nervoso-marginata, dorpo

nervoso-striata puberula. Petala spatlialata, calycem a-quantia.

Antheras albidae, Capsula valvis dchiscens. Semina tuber-

culata.

Distinguisbed from the preceding by its glomerules of flowers

lialf the size, petals equalling the sepals, leaves shorter and less

recurved, and the flowering-stems numerous and intricate.

Hah. Spain : Valldigna, in pi'ov. of Valencia (Bong, 18S0).

0. Petala caljce breviora.

a. Species annuse rel biennes (/. e. monotocse),

t Flores eymosi, in ramulis interdum depauperati ad

florem unicum reducti.

45. A. SEHPTLLiFOLiA, Ltfin. Sp. Plant, p. 423 (1753);

^iilk, ^ Lange, Prodr. Fl Hisp. iii. p. 620,

^«. Eglandulosse. Pedicelli calyce 2-3-plo longiores.

«• scabra, Ledeh. Fl. Rossica, i. p. 369 (1812).

Glauca, tota pube minutissima scabra. Pedicelli fruetiferi

erecti.

/^- alpina, Gaud. Fl Helvetica, iii. p. 192 (1830).

^lanta humilior, viridis vel flaricans, pubescentia longiore.

^^ores in paniculam densam dispositi. Sepalalongius acuminata,
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interiora angustius membranaceo-marginata. Capsula oblongo-

ovoidea, miuus ventricosa.

hh, Eglandulosse. Pedicelli calycem sub8e(][uante8, vel eo

tantum sesquilongiores.

y. macrocarpa, Lloyd,, Fl. Loire-Inf. p. 42 (1844).

A^iridis, scabra. Caulea 2-10 centiin. Paaiculadeusa^brevis;

pedicellis fructiferia erectis, calycem sequaatibus. Sepala nervis

deasatis instructa. Capsula quam in typo lentior,

S. gracillima, Willk. ^ Lange^ Frodr, Fl. Hisp. iii. p. 620.

Pusilla, tenera. Caules 2-10 centim., ob internodia abbreviata

eleganter distichophylla. Folia minima sed internodia super-

antia. Flores dimidio minores quam in var. a, in cymam sub-

corymbosam dispositi. Sepala interiora subuninervia (nervis

lateralibus fere obsoletis). Semina dimidio minora.

cc. Glanduloso-pilosse. Pedicelli calyce 2-3-plo longiores.

e. patula, Martr.^Don. (sp.) Fl Tarn, i. p. 107 (1864).

Viridis. Eami diffuso-patentes. Pedicelli fructiferi repando-

patentes.

(T. alpicola, G. 'Bech, in Ann. Jc-Jc. NaturUst. Hofmus. n.

p. 326 (1891).

Tota copiose glanduloso-pilosa
;

planta ramosissima multiflora

procnmbens. Sepala ovata acuminata multinervia viridia, interiora

membranaceo-marginata. Petala elliptica, calyce tertia breviora.

Semina squamato-verrucoaa.

dd. Glandulosse. Pedicelli calyce sesquilongiores.

ri. viscidula, Both, Enum. Fl. Germ. ii. p. 318 (1827).

Minor, glauca, superne tantum glanduloso-pilosa. Pedicelli

erecti. Capsula latior, fere subglotulosa.

Ha^c herba verum est species polymorpha, quoad internodi-

omm longitudinem, foliorum figuram, florum magnitudinem et

dispoaitionem atque indumentum valde varians.

As in the case of A. grandiflora, the grouping (and sequence)

of the many variable forms of this species into seven varieties is

based on examination of the very copious material in the Vien

Herbarium. It is a common plant of wide distribution over

Europe, Asia, and North Africa ; introduced into North America,

but scarcely naturalized there. ^ .

On English hills it ascends to 600 metres; on the Urea
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St. Bernard in the Swiss Canton of Valaia it occurs at 2450
w

metres, and near Bergamasco in Piedmont it readies 2500 metres

in the Caucasus it is found up to 1830 metres. In geogra-

phical range the species does not extend so far beyond the

Arctic Circle as A. ciliata,

Geogr. limits.—N, Norway, lat. 69° {Xorman), S. Socotr-i,

E. China: by the stream Tchin-teou-yn near Tali, in

prov. of Yun-nan {Delavay^ 188i, no. 910, ex Franch.

in Bull. Soc. Bot. France, xxxiii. p. 429 (188G)).

W. Ireland : county of Mayo.

Iconogr.—Var, a, Fuchs^ Hist. Stirp, Comrn. (1542), p. 20,

t. 23 (under the name of Alsine minor^—the earliest notice and

figure of a plant of Arenaria); Engh Bot., (od. 1) t. 923, (ed. 2)

t. 642, (ed, 3) t. 235 ; Fh Danica, "t. 977 ; Tenore, Fl. Napoh iv.

p. 222, t. 228. fig. 3 (A, sph^rocarpa) ; BeiM. Ic. FL Germ.

Selv. 4941 ; JVillk. Ic. descr. PI. Bar. Hisp. I t. 63 c ; Curt.

FL Lond. ii. t. 51 ; Schkuhr, Bot. Randb. t. 122.

Var. y, Willh, Ic. descr. PL Bar. Eisp. i. t. 63 a, p. 95.

Var. a, Willk. L c. t. 63 b.

Syn, Arenaria brevijlora, Gilib. Fl. Lituan. ii. p. 155.

A, cantabricuy Amo, Fl. Iber. vi. p. 140 {var, 8).

A, Lloydii^ Jord. Pugill. p. 37 {var. y).

A, MarscUinsii, Koch, in Flora, 1841, ii. p. 509 (mr. ^),

A. sp7i<Brocarpa, Martr. Fl. Tarn, p. 107 {nan Ten.) {var. e).

A. spJicerocarpa^ Ten. Viagg. Bot. Abruzz. p. 66 (1832) {var. a).

A. uralensis, Pall, ex Spreng. Syst. Veg. ii. p. 390 {var. rj).

A. varia, l)ulac, Fl. Hautes-Pyr. p. 249.

A. viscida, Hall. f. ex Loisel. Not. PI. p. 68 {var. ??).

A. Wallichiana, Ser. in Cand. Prodr. i. p. 41

L

Alsme serjyyllifoHa^ Crantz, Instit. ii. p. 406.

Alsi?iella serptjlUfolia^ S. F. Gray, Nat. Arr. PL ii. p. 665.

Ahinanthus serpgllifoliiis, Desv. Jouni. Bot. 1814.

Euthalia serpyllifolia, Kupr. Fl. Caucasi, p. 220.

Stellaria serpyll
ifolia^ Scop. Fl. Cam. (ed. 2) i. p. 319.

46. A. LEPTocLADOs, G^?m. FL Sic, Syn. p. 284 (1845) ;
WillL

9' La??ge, Prodr. FL Hisp. iii. p. 620.

• scahra, Bouy Sf Fouc. FL de France, iii. p. 242 (1896).

Pubescenti-scabra, eglandulosa. Panicula fere laxa, floribus

parvis.
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/?. visciduin, B^ouy et Fouc. FL de France^ iii. p. 242 (189G).

Glanduloso-pubescens. Panicula minus laxa, floribus parvis.

y. minutiflora, Lose, (sp.) Traiad. PI. Aragon^ i. p. 21 (1876).

Dense glanduloso-puberula ideoque subcinerea. Eamosissima

diffusa floribunda, floribus autem perparvis.

Ab A. serpyllifolia bsec varietas (7) cui similis, differt floribus

3-4-plove minoribus oculo nudo vix perspicuis, sepalis acuminato-

subulatis, insequalibus, capsula longioribus
;

petalis caljce

dimidio brevioribus, capsula triplo miuore, ovoidea basi non

ventricosa, membranacea, inter digitos compressibili et facillime

rumpente, seminibus duplo minoribus, dorso tubereulis acuminatia

hispidulis.—Primo intuitu discernitur copiosa pubescentia glu-

tinosa, caulibus intricato-ramosissimis flexibilibus, foliis parvi3

mollibus submembrauaceia, pellucido-punctatis, floribus perparvis:

planta erectiuscula vel diff*usa, usque ad 20 centim et ultra.

^. eras^ifolia, Freyn, Fl Siid. Istr. p. 252 (1877-78); Mar-

cTiesetti, Fl. Trieste, p. 72 (1896-97).

Caules magis fragiles, glandulosi. Folia crar^sa. Pedieelli

abbreviati.

Mr. Prangois Crcpin Las observed that this plant, growing

in similar localities to those where A. serpyllifolia is found,

seems quite distinct, and that its characters are fixed and constant.

Maximowicz says that this species is the more common of tbe

two in Siberia, though the plant is usually recorded under the

name of A. serpyllifolia. In Japan it is the only representative

of the genus recorded up to the present. Mr. B. Tatabes

specimens oi A. plafysperma belong to Moehringia.

Geogr. limits.—N. Siberia (Maximotoicz). S. Algeria.

F. Japan (FrancJiet). W. Ireland (Galwav).

Iconogv.—FeichL Ic. Fl Germ. Kelv. 4941 /3 ;
So mokou

Zoussetz, viii. p. 68 (0. Wakobe).

Syx. A. grandlfora [non Linn.), Tornab. Fl. Sic. p. 151, et fl. Aetned,

p. 1(39.

A, serpyllifolia^ Guss. Fl. Sic. Syn. i. p. 495

Alsifie leptocladoSj Calc. Desc. Is. Lin. p. 22.

.101
47. A. CASSIA, £oiss. Diagn. Fl. Or. nov. Ser. I- vm. P

(1849) ; F Orient, i. p. 702.

Pubescenti-scabra. Caules decumbentes dichotome panicula o-

ramosi. Folia ovato-spatliulata obtusa mucrouulata subsessi i

plurinervia tuberculato-punctata. Floresin dichasium disposiu,
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pedicelli erecti, caljce duplo longiores. Sepala late oviila eca-

brido hirsxxta, exteriora 5-nervia, interiora et intermedium 8-

nervia. Petala oblonga, calyce triplo breviora. Capsula rentri-

cosa ovata, in collum exsertum abrupte atteuuata. Semina

reniformia, tuberculata.

A. serpyllifolice affinis, difFert caulibus brevioribus dccum-

bentibus, foliis obtusioribus, sepalis latioribus pluriuerviis,

capsula duplo majori (5 mm. long.) in collum attenuate, semini-

bus triplo majoribus. Culta in Ilorto Bjissicriano characteres

8*^rvavit.

Eab. N. Syria : tbe wooded lieights of Mt. Ca.^sius and the

cedar region of Mt. Lebanon.

48. A. NEYADENsis, Boiss. Diagn. Fh Or. nov. Ser. II, i. p. 90

(1854) ; Willk. ^ Lange, Prodr, M. Hisp. iii. p. G19.

Annua, bumilis, obscure virens, tota calyce excepto viscido-

puberula. Eadix prselonga obliqua cylindrica. Caulis 5-8

ceutim., erectus robustus, e nodis inferioribus approximatis

ramos patulos strictos robustos cauliformes teretes edens. Folia

subtrinervia ; inferiora patula ovata in petiohim brevem sub-

vaginantem attenuata, obtusa, ssepe amoene purpurascentia

;

ceter;^ adpressa lineari-lanceolata minus obtusa sessilia cana-

liculata. Flores inconspicui, ad apicem ramorum couferti corym-

boso-cymosi; pedicelli erecti ; bracteselineares uiiinervia^omnino

terbaceae. Sepala lanceolata obtusa membranaceo-marginata

ciliolata, dorso nervoso -striata. Petala alba oblonga obtusa,

calyce triplo breviora. Capsula ovato-oblonga, deutibus 6

dehlscens- Semuia reniformia, transverse ruguloso-tuberculata.

Jiah. Andalusia : tbe peak of Mulahacen on Sierra Nevada.

leoaogr.— 1^7^^. Ic. descr. PI. Bar. Uisp. p. 94, t. Ql J).

49. A. TBEMULA, Boiss. Diagtt. PI. Or. nov. Ser. I. viii. p. 101

(1849) ; Fl Orient, i. p. 702.

luferne pruinoso-scabridula, 15-22 centim. Caules 1-3,

^ichotome ramosi, effuse cymosi. Folia oblonga acuta sub-

««^8ilia. Pedicelli rigidi capillares. Sepala ovato-oblonga

acuminata S-nervia glabra late membranaceo-margiuata. Petala

^^longa, calyce triplo breviora. Semina reuiformi-globosa,

^guloso-tuberculata.

I*lanta facie Lini cathartici ;
capsulam magnam habet A. ser-

PyWolicp. a qua differt inflorescentia valde effu.d, calyce glabro,

^t seminibus triple majoribus.



370 MR. r, IS". WILLIAMS : KKVISIOy

Hah. On the wooded heights of Mt. Cassias in N. Syria, and

in the gorge of Guzuldere on the coast of Cilicia.

50. A. MACROSEPALA, Boiss. Dlagn. PI, Or. nov. Ser. I. i.

p. 52 (1842); Fl. Orient, i. p. 703.

/?. minor, Boiss. FL Orient, i. p. 703.

Planta minor, cymis magis confcrtig. Calyx tantiim 4 mm.

longus. Petala calyce triple minora.

Planta facie Saponariam viscosam revocat, cujus Acres eis

A. serpijllifolicd triple majores.

Mr. Ball's specimens considerably extend the range of this

species.

Qeogr. limits.—N. Anatolia, between Karaghieuldere and

Ushak.

W. (var. /3). Anatolia, betwen Ushak and Tachamicli-

larkeui.

8. ^- E. Mt. Lebanon, in Syria {Ball^ It. Orientale, 187

no. 1683, no. 1997).

Syx. A. sapanarioidesy Boiss. & Bal. Diagn. PI. Or. nov. Ser. 11. vi.

p. 35 (var. /3).

51. A. CONICA, Boiss. Voij. Bat. Fspagne, ii. p. 98, t. 31b

(1839-45) ; Willk. ^ Lange[ Brodr. Fl. Bisp. iii. p. 621.

Specifically distinct in the form of tbe closed calyx, in wbicb

it differs further from A. emarginata in having acute sepals

provided with three nerves ciliated on the dorsal surface.

Sal. Andalusia: jN'iebla and Malaga.

Iconoorr.—5()m. I. c.

i

52. A. ORBICULARIS, Vts. Fl. Balmatica, iii. p. 180 (1850), et

Suppl. p. 131, t. 5 ; Nym. Consp. Fl. Far. p. 114.

Annua. Caules filiformes gracillimi puberuli subramosi,

superne floridi nudi. Folia orbiculata mucronulata petiolata

punctata tenuia piloso-ciliata venoso-reticulata, basi 3-nervia,

floralia angusta linearia. Tlores in dichasium gracile dispo»iti.

Sepala aequilouga lineari-lanceolata acuminata 5-nervia; me

nervos transverse venulosa, interiora solum membranaceo-nia^

ginata. Petala oblongo-ovata. Capsula dentibus 6 obtusis

dehiscens. Semina reniformia ruguloso-muricata.

Ab A. rotundifolia differt, pedicellis terminalibus nee later-

alibus, divisionum loco foliis binis linearibus, nee orbicularibua

ut reliquis plantae foliis.

Hah. Mt. Velebith, in Dalmatia.

lco\xo»v.— Vis. l. c.
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ft Flores subsessiles, capltato-congesti. Capsula ovata sulcata.

53. A. KAjfA, Boiss. ^ Heldr, Diagn. PL Or. Nov. Ser. I. viii.

p. 103 (1849); Boiss. FL Orient i. p. 703.

Auuua; nana, glanduloso-hirta. Caules 1-3, tanfum 21 mm.
lougi, erecti simplices. Folia ovato-oblonga obtuaa 5-7-iiervia.

Cyinacouferta 1-5-flora, foliis suminis iuvolucrata. Sepala oblonga

acuta 3-5-nervia navicularia apice recta. Petala ovata, calyco

3-plo breviora. Seiniiia graaulata, reniforini-compressa.

Eah. Crete; also Cyprus {Sintenis and Bigo^ It. Cyprium,

1880, no. 762).

ttt Flores subsessilea, corymboso-fasciculati. Capsula auguste

cyliudrica.

51 A. GrurcciARDrr, Boiss. et Ileldr. Diagn. PL Or. Nov. Scr.

H. V. p. 60 (1856) ; Boiss. FL Orient i. p. 703.

Annua; pubescenti-scabra, pilis plerumque retrorsis, superne

ssepe transversis. Caudex simplex vel a collo saepiua pluricaulis.

Caules nani erecti simplices, tautum 23 mm. loiigi. Folia ovato-

oblonga acuta pluriiiervia, inferiora in petiolum atteauata,

•uperiora sessilia angustiora, ciliata ; bractese a foliis baud

diatinguendse. Calyx angustus; sepala lanceolata acuminata

•cabra 3-uervia valde nervosa, apice recurva anguste scarioso-

nsarginata. Petala oblonga, calyce 3-plo breviora. Capsula

<Jeutibus 6 obtusis dehisceus. Semiua rugoso-tuberculata uigra,

reciformia vix compressa, dorso plana vel leviter sulcata.

Ab J. nana praeseitim difEert, foliis acutiri,sepali3 apice acumin-

»tis recurvis nee rectis ; facies autem verura Alsines ;
ab omnibus

speciebua sectionis EuthalicB capsula anguste cyliudrica facile

^gQOsceuda.

There is no specimen of this interesting and distinct species in

S^rb. Kew. or Iltrb. Mus. Brit. ; so that tlie above description

^ drawn up from specimens kindly sent by Dr. Th. von Hcldreicli

from his own herbarium, which were gathered in the locus classicus,

A^ fifst glance the plant certainly more resembles an Alsine, but

*ii examination of the capsule sliows that it dehisces by six short

^^1 teeth. In three capsules from different specimens there

^tfe respectively 7, 9, and 13 seeds. The capsules were firmly

^^8ed, so that I do not think that any had escaped. Prof, von

.^^Idreich points out that the plant was discovered on Mt. Parnes

^^ Attica hy his old friend T. Guicciardi ia 1854, and not by

^^' JOURN.—BOTAKT, VOL. XXXIII. 2 F
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himself as stated by Boissier. The species cannot be referred

to the section Porplii/rantJie^, which includes A> purpurascens^

as the latter is a perennial plant with smooth shining leaves and

flattened smooth seeds.
.

Geogr. area. Greece : nome of Attica, in the fir zone of Mt.

Parncs near the summit at 1200-1350 metres {Guicciardi, 1854),

and en Mt. Parnassus (Gtiicciardi^ 1857); nome of Laconia, on

Mt. Malevo, and near Zatuna on the mountains of the nome of

Arcadia {OrpJianides^ 1870, from the last locality much larger

and more robust specimens).

/3. Species perennes. Flores cymosi.

55. A. OTALiFOLiA, Somm. ^' Lev. PL Caucac. nov,, in Act.

Hort. Petropol. xiii. p. 40 (1893).

Eadix tenuis. Caules permnlti filiformes flaccidi prostrati

nndique proserpcntes ramotissirai inferne radiculiferi, tenuiter

pubernli; rami axillarcs vel termiuales, elongati dichotome pani-

culati multiflori (20 flurum et ultra). Tolia breviter petiolata

uninervia glabra fere acuta ovata, petiolo hiac inde ciliis paucis

consper^^o ; bracteae, prseter supremas, foliaceae. Sepala ovato-

lanceolata acuta glabra 5-nervia, nervis lateralibus yix distinctis,

anguste hyalino-marginata. Petala e basi cuneata ovato-Ianceo-

lata. Antherse fusco-rubellse. Semina nigra, globosa granulato-

rugulosa.

rotundifi.

Ab ea etiam planta difPcrt ramis multifloris elongatis, fohis ovatis

nee orbiculatis plerumque subacutis, et bracteis omnibus pra?ter

suprcmas foliaceis : altit. 30 ceutim. et ultra.

JIah. Abkhasia in Trans-Caucasia ; at 1600 metres in valley of

the E. Kliutsch.

Series B.—Stamina 5.

56. A. ANDiXA, Bohrh. in Zinnd-a, xxxvii. p. 255 (lS71->2};

Jacks. Ind. Kew. i. p. 178.

Caules pusilli, c^spitcm laxum formantes, plus mlnusve ramosi,

ramis brcvibus adscendentibus dense foliosis, glaberrmn, ^-*>

centim. Polia valde approximata, crassiuscula linear!- vel su

spathulato-lanceolata subaristata, ad basin membrauacearn \ix

angustata, glaberrima. Flores solitarii terminales, brevissime

pe Jicollati, pedicello glabro. Sepala ovato-oblonga obtusa flara.
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Petala nulla. Capsula ovata, valvis 3 latis eaiarginato-bifidis

dehiscens, Semiua bruauea globuloso-reniformia, striatiin

granulata.

Species valde insignis, aplurimis meridionali-amcricanis diversa

semiaum structura,

Ilab, Bolivia: prov. of Larecaja, at 3300 metrea.

Ma
Mono

Suffrutex glaber, trunco crasso lignoso polycepbalo, 30 centiiii.

Folia subulata puageatia basi breviter membranacea, caulina

connata margine scaberula. Cyma terminally, ter triehotoma;

bracteae abbreviato) laaceolatse pra)ter costam hyaliusD. Sepala

lanceolata acuminata late byalino-marginata, extima in alabastro

breviora, Petala oblonga, calyce paullo longiora. Stamina 5,

et staminodia 5. Ovarium ovatum, ovulis 2. JSemina obtuse

tubercuLita.

Hob. Soungaria ; not far from the Mongolian frontier, in the

raountaina of Kitsehni-ne-tau near the post of Saissan {Potaixin).

Icouogr.

—

Maxim, L c.

Secfio ii. Sikkime:n'ses.

Series A.—Stamina 10.

Suhectio 1.—Polia margine incrassata aut nervoso-marginata.

Calyx basi rotundatus.

58. A. ciLiOLATA, Ud^eiv. in Soolc. f. Fl. Brit. Ind. i. p. 240

(1874); Duthie, List N. W. Ind. PL p. 22 (1881).

^
Eglanduloso-pubescens, laxe coDspitosa. Caules 5-7 ceutim.,

simpliees bilineato-pubescentes foliosi. Folia ovata vel oblonga,

cuspidatavel acuminata, obscure uuinervia, basi atteuuata vix

Petiolata, utrinque puberula, margine pilis longis articulatis his-

pidis ciliato. Pedicelli villoso-pubescentes ebracteati. Sepala

lanceolata acuta ciliata. Petala alba late obovata apice rotundata,

faljcem superantia. Capsula ovoideo-globosa.

/3-pendula, Buthie, PI. of Kumaon, no. 2761 (1884) in Herb.

Habitu laxior. Pedicelli rccurvati.
^a6. Napalcha, iu Byans.
^eogr.area. Sikkim Himalaya; also Kumaon and Garhwal

[buthie)
.

2r2
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SnlsecHo 2.— Folia margine non incrassata neque nervoso-

marginata. Calyx campanulatus.

a. Petala vix unguiculata.

r;9. A. Steacheti, Edgeiv, in SooTc.f. Fh Brit. India^ i. p. 240

(1874) ; Jachs. Ind. Kew. i. p. 181.

Grlaberrima. Caules 2-5 centim., adscendeutes simpllces.

Folia anguste lineari-oblonga acuminata vel acuta, nervis obscuri^,

plana. Sepala lanceolata acuminata coriacea, apice recta.

Petala albida obovata apice rotundata, caljcem superantia.

Specifically distinct in being wboUy glabrous.

ITah. W. Tibet, Ealcas Tal at 4650 metres ; and Ladakh in

Kasbmir; also N.W. Tibet at 5750 metres {Capt.Beasy'sY^\^^^*

Tibet 1896-97, no. 876).

60. A. MELANDEYOIDES, JEdgew. in Hooh.f. FL Brit. Ind.u

p. 241 (1874); JacJcs. Ind. Kew. i. p. 180.

Glanduloso-pubescens. Caulis 5-10 centim., a basi ramosus;

rami adscendentes cylindracei aimplices vel parce ramosi, inferne

glabri. Folia laxe disposita, sessilia carnosula, sordide viridescen

tia vel basin versus purpurascentia, utrinque glandulosa, oblougo-

elliptica vel oblongo-lanceolata obtuaa uninervia. Pedicdli

primiim cernui, fructiferi multum elongati stricti erecti, dense

glandulosi. Calyx basi truncatus ; sepala -glandulosa angu^ta,

apicibus recurva obtusa. Petala carnea vel roseo-purpurasceutia,

linearia apice rotundata, calycem superantia.

A well-marked species, resembling somewbat in habit Lera^'

Hum trhjynum, very glandular, with flesh-coloured or purplis

flow

Hi

era.

61. A. BULICA, Stapf, ined. in Herh. Orientate, in Herb- ^^^'

Tolla
Pumila, asperulo-pubescens. Caudex parce ramosus-

^ ^

spatbulata acuta, basin versus attenuata vix autem petio a^^,

margine scabra. Sepala lanceolata acuminata asperulo-ci i

late membranaceo-mar^inata. Petala ovato-lanceolata,
apic

vix acuta, basi vix unguiculata, sepalis fere bis longiora.

subreniformi-globosa.

Hal>. Persia: Mt. Kuh-Bul aSSS).

Semina
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/3. Petala in unguem atteuuata.

62. A. BaOTHERAXA, Trautv. in Act. Ilort. Petropol. viii. p. 151

(1883); Boiss. Fl Orient., Suppl. p. 115 (1888).

Glaberrima, deusissime csespitosa, pulvinulos parvos exliibens

37 mm. Folia minuta, ovato-elliptica vel ovato-oblonga, obtusa

ciliata 3-nervia, supra concava fere enervia, basia versus pccti-

natim ciliata. Mores sessiles caespiti immersi. Sepala ovato-

oblonga obtusa, basiu versus ciliata, 3-ncrvia, nervis fere ob-

Boletis, margine anguste albo-membrauiicea. Petala ealyceiu

longe superaiitia, lineari-obloiigaiutegra, alba. Ovarium ovatum,

profunde trisulcatum.

"With regard to Trautvetter's description, in the specimens I

examined the seeds were very minute, certainly not black, and

did not appear to be smooth. I have therefore placed it in this

section, rather than in the subgenus Dicranillaj after an exam-

ination of the dried specimens.

Plantula Qypsojyhilcd aretioidi vel AIstn(^a?*etiaidi facie similis,

pulviUi ramis arete adpressis imbricatim et columuariter foliosis.

Verum berba quoad habitum Thi/hcospermo rupifrago simillima,

quod autem reliquum est, ab hac diversa : planta tota, exceptis

foliis et sepalis ciliatis, glaberrima eglandulosa.

Eah. Trans-Caucasia: Mt. Mauiisson, near the source of the

K. liion, in the Central Caucasus, in province of Imeretia, at

3000 metres (1877).

Series B.—Stamina 5, et staminodia 5.

fi3. A. Ts^iTiDA, Rohrh. in Linncea, xxxvii. p. 219 (1871-72)

(nomen); Bartl. Beliq. Haenk. ii. p. 12 (1825) (Cherleria

nitida).

Cauliculi fragiles, basi procumbentes. Folia coriacca ovata

mucronata, basi vix attenuata, conuata glaberrima nitida plana,

si^pra enervia, subtus biaulca, sulcis distantibus 4-7 mm. lougis.

^lores in cauliculorum summitate subterminales. Calyx cyhu-

draceus glaberrimus coriaceus, basi turbinatus; sepala lanceolata

»<:^ta subcarinata, dorso nou sulcata, apicibus recta non con-

iiiventia. Petala calyce duplo breviora, lineari-oblonga subacuta

vel subemarginata, basi attenuata vix unguiculata. Capsula

angusta. Semina fere globulosa, seriatim tuberculata.

^^b. Peru: Quebrada de rObraiillo.
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Sectio iii. Leiospermje.

Suhsectio 1.—Flores solitariij terminales et axillares.

G4. A. MUScoiDESj if. B. Sf K., Nov, Qen. et Spec. yi. p. 34,

t, 2G (1823) ; Jacks. ImL Kew, i. p. 180.

Ilab, The Andes of Ecuador : summit of Mt. Autisana, at

4000 metres.

Iconogr.

—

S. _S. 4" ^- ?• <?•

If A. nana^ Willd., were retaiued for the name of this species

as Rohrbach suggests, a new uame ^vould haA^e to be found for

A, nana^ Boiss., wliich would only cause confusion. Scldeclitendal

gave but a very meagre and unsatisfactory diagnosis of the

W

4' Tlanch. Trodr. Fh No

in Ann. ScL Nat. ser. lY. xvii. 1862, p. 150 ; Bolrl. in Linnm,

xxxvii. (1871-72) p. 253.

Humilis, muscifonnis. Caules debiles, plus minus ramosi

iutricati glabri 4-sulcati, tantum 23-28 mm. alti, Foba pam

approximata patentia neque unquam imbricata, lineari-lanceolata

acuminata ac fere mucronulata, nervo medio subtus valoe

prominente, nervis 2 lateralibus fere obsoletis, ciliata. Pedicelli

longi graciles villosuli. Sepala ovato-oblonga acuminata, margioe

scariosa ciliata. Petala alba oblongo-spatbulata, calycem paullum

excedentia. Scmina lenticularia,

DifFert b?Bc species a pra^cedenti, foliis non imbricatis eorutnque

nervo medinno prominente ciliatis neque enerviis glabris, floribus

longe perlicellatis nee sessilibus, petalis calyce longioribus.

A. mnsciformh. Hook. f. in FJ. Brit. India, of Tibet, is a form

of A, polntnclioides, and so becomes a synonym, apart from

beinp: homonymous with the South American plant.

Hal. Republic of Colombia : prov. of Pasto, Plateau de

Tuquerres, at 3400 metres.

66. A. IIalacstt, Bald, in IlnlpigJna, v. p. 05 (1891).

C8Pspitosa,prostrata. Caudiculi tortuosi exiles plus minus lon^,

glabri vel parce pilosi praecipue junfores. Folia parvula in rami

sterilibus approximata, ovalia spatluilata vel lanceolata canna o

uninervia, glandulosa vel subl»vla, ad basin rigidula _a^^** '"

petiolum attenuata. Eami 1-2-flon
;

pedicelli longi r

nuuquam glandulosi. Sepala foliacea oblongo-lanccolata
obtusa

llosi
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membrauaceo-margiiiata utrinque frlandulosa. Petala late spath-

ulata, calycem paullum superantfa. Capsula calycc paullolougior.

Eab. Albauia.

67. A. BALA:ysjc, Boiss. Fl. Orient, I p. 700 (18G7) ; Fenzl,

in Tchihat. Asie Mi/i. Bot. i. p. 237 (ISGO), (A. iiiIgliireiiHi\'*,

varr. a et y).

Caudiculi filiformos snbterranei nudi, ramis procumbentibus

dense foliosis. Polia obovata obtusa, basi attcnuata, unincrvia

glabra vel scabro-hirsuta. PedicelU breves strict!. Sepala

glabra vel pilosula lauceolata acuta membrauacco-inargiuata

obscure uninervia. Semina globoso-reniformia,

A formis A. nilghirensis louge distat, jamprimum semiiiibus

laud scabro-tuberculatis.

Eah. Turkey-in-Asi^i, Mt. Taurus iu Cilicia ; Persia, Mt.

Kellal and Mt. Daona ; Belucbistan, Mt. Sebz.

Syx. a, nilyhirensisy Fenzl^ ex Bois3. Fl. Orient, i. p. 700.

Suhsectio 2.—rb)re8 solitarii axillares.

«. Sepala cariiiata, earin;i proiniuente pilosa, margiue cillata,

ceterum glabra vel rarius puberula.

68. S. la-n-l-gt:n'osa, RoJirb. in Mart. Fl Bras, xiv- pt. xr.

p. 274, t. 63 (1872) ; et in Linncea, xxxvii. p. 259.

Caules diffusi, debiles, procumbentes, iufcrne teretes, superne

fiuleati vel subquadranguiares, ramosi, ramis oppositis aut altero

minora vel abortive; pubescentes, pilis brevibus plus minus

deusis subuncinato-reflexis, raro glabrescentes. Folia forma et

niagnitudine variantia, uuuc linearia et interdum subulata, nunc

litieari-lunceolata lanceolatave, internodiis aut breviora aut

rarius ea suba?quantia, acutiusc-ula aut rarius obtusa, superiora

sensim decrcsceiitia, aut punetulata et ad uervos basiuque tautum

puberula aut plus minus scabriuscula. Pedicelli longi filiformes

patentes dense puberuli, fructiferi apice sursum curvati. Sepala

<>vato.obIonga acuminata submucronata carinata, carina vindi

Pilia brevibus scabriuscula, margiue interdum ciliato late scariosa.

fetala alba oblonga vel ovalia obtusa, plerumque calyce breviora

^^1 interdum eum vix ^quantia, rar6 nulla. Stamina calyce

Paullum breviora. Ovarium subglobosum, in ipso Acre jam per

[^Jvas dehiscens. Capsula ovato-oblonga. Semina spha^^oideo-

lenticularia.

SHrps magnopere variabilis, imprimis foliorum forma et

Pubescentia, petalorum cum calyce proportioue aliisque notis m
usus couversa, varietates tameii bene limitandas vix otFert.
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a. genuina, Holirl).

Caiiles et folia nunc pubescentes nunc glabrescentes. Folia

lincaria vel lineari-lauceolata, plus minus acuminata, longitudine

et latitudiae ita variantiaj ut bis notis lusus vix distingui possint,

10-35 mm. ]g,, 2-8 mm. It. Petala ca]jce breviora vel eum

sequantia, interdum nulla.

Liisris 1:—Caules levissime puberuli vel interdiim glabres-

centes. Tolia glabra punctulata, forma yalde variantia.

Lusus 2 :—Caules levispime puberuli; folia nunc pilia brevis-

simis adspcrsa nunc punctvilata glabrescentia.

Lusus 3:—Caulis et folia plus minus dense hirsuta.

/5. diffusa, Rolirh.

Caules humifusi, yalde diffusi, longe repentes, interdum

adj^ccndenteSj glabrescentes vel pilis paucis adispersi. Folia

parva, Jiueari-spathulata acuminata vel obtu^a, pilis paucis ad-

spersa vel punctulata, valde approximata, 5-S mm. Ig., 1-2 mm.

It., la^te viridia. Petala calyce paullum breviora.

A species of very wide distribution in the New World. iQ

the United States it extends from N. Carolina to Florida and

westward to ]S"ew Mexico. In Central America it is recorded in

Costa Eica, and is common throughout Mexico from the province

of Sonora in the north to the peuinsula of Yucatan in the soutli.

In the West Indies Bancroft and Wilson collected specimens ia

Jamaica, and Mr. Moseley brought specimens from Bermuda m

ttie 'Cballenger' Expedition. The species under one of its

many forms is found in all the countries of S. America, excepting

that there are no records for Guiana and Paraguay. Very few

species of Arenaria extend south of the tropics. Besides

A. lanuginosa they include only A. tetragyna, near Concepeion

and on the summit of Pico de Pilque in the Andes of Chile,

A. palnstris in Chile and Argentina, and A. serpens y&v. andi-^

cola in the Chilean Andes. There are some very interesting

(somewhat damaged) specimens in Herb. Kew. broiigi j

Charles Darwin from Santa Cruz in Patagonia in the course o

his voyage in H.M.S. 'Beagle' (1832-3G). These historical spec^

mens not only mark the south limit of the species, hut, more

important still, the limits of the southern range of ^^®/^""^^

which is thus fixed at 50° S. At first I thought they nug
_^ ^^

specimens of A. palustris, which is found in North
^^^^°f^^^^^^

Lake Nahuelhuapi on the Argentine side of the Andes
;

bu

^^^
flowers are clearly axillary and not closer together towar s

^^^

top of the stem as in the former species, and further t e s p
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are shorter than the petals and hairy along the keel. Pinned to

the sheet containing the specimens is a drawing by Sir J. D.

Hooker of the magnified representatiou of a flower after ferti-

lization, which well shows the structure of the gynjeciuui and

the floral envelopes. In Haenke's herbarium are specimens

collected in Chile; but whether they have been overloolvcd or not,

the species is not included in Messrs. lieiche and Juhow's rocent

*FloradeChile.^

Geop\ limits.—]V. United States : San Antonio in New Mex-

ico, 37^ N, (Whipple Exped., and Fendler, no. 5S),

S. Argentina : Santa Cruz in Patagonia, at the mouth of

the river of that name {Charles Dancin).

W. Mexico: Santa Cruz in prov. of Sonora {Wrij/ht,

no. 864).

S. Brazil : Caldas in prov. of Minas Geraes {Lindlery),

Iconogr.

—

Bohrh. in Mart. FL Bras. xiv. pt. ir. t. G3.

Si'X. Arenan'a alsinoides, Willd. e.v Schlecht. in Geaellsch. natuif.

Fr. Berl. Mag. vii. p. 201 (1813).

A. diffusa, Ell. Sketch, i. p. 519.

A, Jussim, Cambess. in St.-IIil. Fl. Brasil. merid. ii. p. 126.

A. nemorosa, II. B. K. Nov. Gen. Spec. vi. p. 28.

A, paradoxa, Bartl. in Reliq. Haenk. ii. p. lo.

Alsine repens^ Buiz ex Eohrb. in Liiniasa, xxxvii. p. 202.

Micropetalum lanur/i/iosmn, Pers. Sjn. Plant, i. p. TjOO (ISOo).

Mcehriiigia nemorosa, Fenzl ex Ilemsl. Biol. Cenlr.-Amer., Bot.

i. p. C9.

Spergulastrum laniff/iiiosmn, Miclix. Fl. Bor.-Amor. i. p. 275.

Stellaria ehngata^ Nutt. Gen. i. p. 289.

^. lanvyinosay Torr. et Gray, Fl. Amer. Bor. i. p. 187.

S. lonyepedimculata, Baldw. ^xRohrb. in Linniea; xxxvii. p. 201.

S. p7ibesce}iSj IL B. K. Nov. Gen. Spec. vi. p. 28.

liigeloicia elonynta, Eafin. in Journ. Phys. 1819, p. 289.

69. A. MEGALAKTHA.—A. lanuginosa, var. megalantha, Rohrh.

^^ Linn^a, xxxvii. p. 2G4 (1871-72).

Caules diffusi, laxi, primnm procumbentcs, dein adscendenli-

^rectiusculi, inferne teretes, superne sulcati vel subquadran-

g^lares, ramis oppositis aut altero minore vel rarius abortive

;

Pubescentes, pilis brevibus plus minus densis subuncinato-

^flexis, vel glabrescentes. Folia forma et magnitudine variantia,

jiQc anguste linearia subulataque, nunc lineari-lanceolata, nunc

'*^te ovata, internodiis aut breviora ant rarius ea suba^quantia,

^ucronulato-acunnnata, snperiora sensim decrescentia, aut punc-

*"'ata et ad uervos basinque tantum puberula aut plus minus
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scabriuscula, Pedicelli filiformes patentes dense puberuli,

fructiferi apice sursum curvati. Sepala ovato-oblonga acuminata

cariiiata, carina yiridi pilis brevibus scabriuscula, margine

interdum ciliato late scariosa. Petala alba oblonga obtusa, e

calyce exserta. Ovarium subglobosum, in ipso flore jam per

valvas dehisceus. Capsula ovato-oblonga. Semina sphseroideo-

lenticularia,

Plaata a prseeedenti specifice distincta charactere cardinali

petalorum longitudiuis, ac in multis notis.

a. genuina, Williams,

Syn. a, lanuginosa var. S. mcgalaniha^ Rohrb. in Linnsea, xxxvii. p. -64

(1871-72).

A. ahiiioides var. ovatifolia^ J. D. Smith in Bot. Gazette, 1893,

p. 198.

Caules plus minus dense pubescentes vel glabrescentes. Folia

late ovata, aut puiiotulata et margino tantum ciliata aut dense

pubeecentia, 8-12 mm. Ig., G-12 mm. It. Petala calyce sesqui-

loinrigiora.

/3

i/^

Caules laxi pilis paucis adspersi. Folia anguste liuearia et

subulata, nervo ceiitrali subtus valde promiuente, 20 mm. Ig-.

approxim. ^-1 mm. It. Petala e calyce exserta.

Lu&us 1 :—Folia subtus pilis paucis adspersa, ceterum glabres-

centia.

Lusus 2 :—Folia utrinque dense hirsuta.

y. tucuinanensis, Williams.
Six. A. diffusa, var. tucumanensis , Griseb. in Getting. Abhandl.

xxiv. p. 27 (1879).

Folia elliptica vel elliptico-oblonga, mucronulata.

I think tliat varr. y and ^ of A. lanuginosa, Eobrb., should form

a distinct species. The petals are exserted from the calyx as is

the case in var. tucumanensis (of wliich there are specimens in

Herb. Kew.) and there are other distinctive character.-. Toe

species is limited to S. Mexico and N. Argentina. Like A. ne-

imlensis it is found clambering 9-15 decim. among bushes an

shrubs (vide Pringle, PL Mexican. 1894, no. 4641).

Geogr. limits.~N. Mexico : Mt. Orizaba in prov. of Vera Cruz

(var. /3).

'S'. S,- E. Argentina : pror. of Tucumau (var. y).

W. Mexico ; Chinautla in prov. of Puebla (var. i3).
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70. A. soEATENSis, SoJirb. in Linncea^ xxxvii. p. 2GG (1871-72)

;

Jach. Ind. Kew. i. p. 181.

Eadix repens- Caules multi adscendenti-erecti, simplicea vcl

paullum breviter rarnosi, pilis reversis brevibus, superne dewsius

hirtello-pubescentes ad summum, 20 contim. Folia ovato-

lancpolata vel anguste ovata, marginato-incrassata, axillis inferi-

oribus fasciculiferis, acuminata, superne pilis brevissimis sparsis,

ad marginem versus et subtus nervo mediano paullum prominente

densioribus, reversis scabrida, binorum oppositorum altero ad

caulis ramorumque basin stcrili, ad apicem florifero, altero raruiu

fere semper abbroviatum contractum fereute. Flores lou2;e

pedicellati, pedicellis patentibus nisi apice arcuato-erectis^, pilis

reversis densis griseo-scabridis. Calyx ovoideo-campanulatus,

\u\ rotundatus ; sepala ovato-lanceolata acuminata, apice nigri-

cante recurvo, margine scarioso ciliato, nervo mediano promi-

nente scabrido. Petala alba oyato-oblonKa obtusa, calyce

paullum longiora. Semina fusco-atra, lenticularia.

Differt hsec, quae A, Janiiginosc^ affinis est, ab ilia babitu,

floribus multo majoribus calyeisque structura diversissima.

Description verified from unnamed specimens in Herb. Kew.

labelled " Mandon, no. S59/' collected in 1858. In a medium-

»iz' capsule tliere were 22 seeds.

Sab. Bolivia : near Sorata in prov. of Larecaja {Mandon,

no. 959).

71. A. PiEiJEAis'THA, Phil, in Anal. Univ. Santiago, 1893,

P- ?63
; Eeiche ^- Johow, Fl. de Chile, p. 191 (1S9G).

Glabra, perramosa, 12 ceutim. Eadix gracilis. Caules ramosi,

ads'cendenti-erecti, ramis teneris. Folia oblonga obtusa, basi ia

Petiolum brevem atteiiuata, obsolete nervata, margine licvia

^ lacrassata. Sepala 4 mm. longa, ovato-lanceolata, apice

acuta recta. Petala 6 mm. longa, calycem superantia, alba,

obtusa. Semina rufo-atra, globoso-rcuiformia.
T^e original description of this plant by Pliilippi is very brief

aid scarcely diagnostic. As far as it reads it miglit ap(7ly

almost equally well to A. parvifoUa ; and from the description

ajone as applying to Hartweg's specimens from the Andes of

^cuador, I was disposed to sink it in this species. There are,

Jo^ever, authentic specimens from Philippi in Herb. Kew., and
fom these is drawn up a fresh description, in which satisfactory

P°'at8 of difference between the two plants are recognizable.

^^- .
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It is from an examination of these specimens that its position m
the genus is determiued. In the 'Flora de Chile/ cited above, in

course of publication by Messrs. Eeiche and Johow, the short

descrij)tion is only a Spanish translation of Philippi's Latin

diagnosis, without additional characters. In habit the plant

ratlier resembles A. palnstris.

Ilah. Chile : found by F^ Delfin on the banks of the river

Palena in 1887.

The name of tbe species is probably derived from the axillary

flowers.

72. A. PARYIFOLTA, Benth. Plant. Hartweg. p. 163 (1839-48);

Mohrh. in Linn^a, xxxvii. p. 272 (1871-72).

a. spathula)foliaj Rohrh, in Limicea, xxxvii. p. 272 (1871-72).

Caules et folia indumento vario. Folia ovato- vel lanceolato-

ppathulata in petiolum brevem ciliatum attenuata, mox acuta

mox obtusa. Petala nunc nulla, nunc parva vel evanescentia.

Zwsw5 1:— Caules glaberrimi vel unifariam puberuli. Folia

glabra, petiolo ac nervo mediano ciliatis exceptis, acuminata.

riores breviter pedicellati, apetali.

Syn. a. parvifolia^ Bentli. (sensu limitato).

Kab. In the Andes of Ecuador ; Hacienda de Antisana: lu

the Andes of Colombia {Pardie),

Lvsus 2 :—Caules glabri vel leviter puberuli. Folia nunc

glabrescentia punctulataque nunc sparse pilosa, acuta \e

mox
obtusiuscula. Flores in eodem specimine mox longe

breviter pedicellati, pedicellis glabris vel puberulis ;

petala

in floribus his adsunt, in illis deficiunt.

Bah. In the Andes of the republic of Ecuador :
near the

snow-liue of Mt. Pichincha, on the line of the Equator.

Mountains of Mexico: Mt- Orizaba; and Chinautla, m

the prov. of Puebla. . . <i-

Lnsus 3 :—Caules et folia latere superiore pilis d^^^^^
^^^\^^^

griseo-hirsuta. Flores breviter pedicellati, Cal}X om

dense pubescens. Petala semper adsunt.

Hah, Mexico : Mt. Orizaba.

/3. Schiedeana, Bohrh. in Linncea, xxxvii. p. 273 (18/ ''

^^^
Caules humifusi, nunc glabri nunc puberuli- Folia a g

^^^

lanceolata ad basin versus ciliatam vix angustata, acu a

^^

obtusiuscula, glabra vel pubescentia. Flores apetali, nuuc

nunc breviter pedicellati.
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Lusus 1 :—Caules et folia minima, 2-3 mm. Ig., dense puberula.

Plores pauUum minores, caljce pubescente.

JIab. In the Andes of the republic of Ecuador: Hacienda

de Antisana.

Lusus 2:—Caules et folia glabresccntia. Sepala glabra,

carina excepta.

Syn. a. scopidorum, Scblecht. in Linnsea v., et xii., non II. B. et K.

A. Schiedeana^ Fenzl ms.

Mt
3150-4420 metres ; also at Sempaaltcpec.

Geogr, area. Mexico, Colombia, and Ecuador.

73. A. EEPTA.Tfs, IlemsL Diagn, PL N'ov. 3£exic. p. 22 (1879) ;

Bioh Centr-Amer,^ Bot. i. p. 70.

Eadix gracilis, e collo ramosa, ramis tenuibus debilibus

reptantibus ad nodes radicantibus angulatis hispidulo-pilosis.

Folia obtusa vel apiculata, sparsim punctata, obovato-lauceolata,

anllis plerumque fasciculiferis. Sepala ovato-oblonga vel lanceo-

lata, obtusa late membrauaceo-marginata. Petala nulla. Semina

lenticularia, rufo-atra, longe funiculata.

Bah. Valley of Mexico (t^pe-specimens) ; and prov. of

3Iichoacan {Pringle).

/>. Pringlei, var. nova,

Nana, csespitosissima {Pringle, PL Mexicanae, I89i, no. 4724).

Hah. Sierra de San Felipe, prov. of Oaxaca, at 3000 metres.

Geogr. area. Mexico.

5. Sepala enervia puberula. (Petala nulla.)

/4. A. JAMES0NTA.NA-, Bolirb. in Linncsa, xxxvii. p. 267 (1871-

72)
; Jacks. Ind. Kew. i. p. 179.

Sadix sublignosa, gracilis. Caules permulti laxe adaceudenti-

«fecti graciles albidi glabrescentes, 5-8 centim. Folia parva,

aiiguate lineari-lanceolata acuta, nervo mediano subtus valde

prominente, margine prsesertim ad basin membranaceam versus

ciliata. Pedicelli glabrescentes, baud raro folium superantes.

Sepala anguste ovato-lanceolata, anguste membranaceo-margi-

^ata, breviter puberula, acuminata. Ovarium globosum. Capsula

^^ata. Semina lenticularia.

Hah. Republic of Ecuador : summit of Mt. Pichincha in the

^^dea, 4700 metres.
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c. Sepala concava uDinervia vel obsolete 3-uervIa,

glaberrima.

75. A. LTCOPGDioiDES, Willd. Herb. no. 8793, ex ScUech. in

naturf. Fr. Berl Mag. vii. p. 212 (1813); if. B. &

Nov

W
named J. decussata^ Willd. herb. no. 8794, are more compact in

habit, but are not otherwise sufficiently different to justify their

separation as a distinct species.

Jlab, Mexico.

Syn. a, decussatay "Willd. Herb, ap, Sehlecht. in Gesellsch. naturf,Fr,

Berl. Mag. vii. p. 212 (1813).

76. A. RonuBAcniAiN'A, Oarcke^ in Linncea^ xsxvii. p. 311

(1871-72).

Omniao glabra. Caules adscendenti-erecti crassi 4-aDgulare8

neque vero snlcati, ramosi, ramis erectis. Polia anguste linearia,

erecta vel patentia, demum ssepe reflexa, plana, interdum basin

versus ciliolata, acuminata neque raro mucronulata. Pedicelli

longi, basi subcrassiores, primiim erecti, demum patentes vel

reflexi. Sepala ovato-oblonga late membranaceo-marginata,

obsolete trinervia. Petala alba elongato-oblonga obtusa, calyce

sesquilongiora. Semina oblongo-lenticularia.

Eesembles a small-leaved form of Stellaria glauca, but petals

not bifid.

Hah. Mexico.

Bulsectio 3.—Plores solitarii, termlnales.

Wedd, in Ann. Sci, Nat. •}

p. 293 ; Bolirh. in Linncea^ xxxvii. p. 254.

Pumila, glabra. Caules c^espitem parvum formantes, 3-5

centim,, breviter ramosi. Folia subimbricata lineari- vel sub-

spathulato-lanceolata acuta, margine prsesertim basin versus

eerrulato-ciliata. Pedicelli apicem versus puberuli. Sepak

ovato-lauceolata vix obtusa. Petala alba obovato-Ianceolata

obtusa, calycem vix ajquantia. Stamina 5, calyce breviora.

Hob. Republic of Bolivia : iu the Andes, near Potosi.

78. A. CATAMAECEL'sis, Fax, in Engl. BoU Jahrh. xviii. 1893,

P- 29.

Humilis, pilis brevibus recurvis scabra, glaucescens. Caulis

ramosus. Polia linearia vel anguete lanceolata acuminata
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crassiuscula, margine fere cartilagineo dense ciliata, ncrvo

mediano subtus prommente. Pedicelli scabri. Sepala lanceo-

lata acuminata, praesertim interiora late hjalino-marginala,

omnia secus nervum medium scabrida, ceterum vix glabrescentia,

post anthesin paullo accrescentia. Petala calycem oequantia vcl

superantia, obovata obtusa, breviter nnguieulata. Stamina 10,

petalis breviora. Ovarium snbglobosnm.

Hab. Argentina.

79. A. ACHALEiS'siS, Griseb. in Gott. AlhandL xxiv. p. 2G

(1879); Jacks. Ind. Keio. i. p. 178.

Serpens, perramosa, glabra, dense ca^spitosa. Eami debile?,

2|-7centim, Polia elliptica vel lanceolato-elliptica acuta, basi

angustata, margine inferue ciliolata. Sepala ovato-oblonga

subacuta. Petala nulla. Semina lenticulari-subrotunda rubi-

cunda. Ovarium globosum.

'*pyllifoU

deficiente accedit ad A, confertam ubi folia '' imbrioata " (ex

descriptione).

-ffflt. S. Achala in Argentina.

Both this species and the preceding might by eome botani.-ts

te considered as varieties of A. serpens ; all three are found in

Argentina.

80. A. SEEPENS, S. B. ^ K. Nov. Gen. et Spec. vi. p. 32

(1823); Hohrb. in Ltnncea, xxxvii. p. 268 (1871-72).

Stirps valde variabilis, prsesertim foliorum forma, quo? etiam in

eodem specimine nunc obtusa sunt nunc acuta, eorumque indu-

niento, Yarietates certis limitibus vix distingui possunt.

a- genuina, Sohrb. in Linncea, xxxvii. p. 269 (1871-72).

Caules proeumbentes ac serpen tes raro diffusi et adscendenti-

^^ti, baud douse csespitosi, fuscescentes, glaberrimi vel hirtelli.

folia mox obtusa mox acuta. Plores fere semper breviter

pedicellati, pauci.

Lusus l:~Caules procumbentes ac serpentes glaberrimi.

Rores breviter pedicellati. Petala calycem paullum super-

antia.

SyN. A, serpens^ H. B. & K. 1. c.

A. 23auciJlora, Willd. herb. no. 8788.

Lum 2 :"^Caules procumbentes ac serpentes, ramulis hirtcUis.

I'lores breviter pedicellati. Petala calyce sesquilongiora.
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Syx. a. diytjna, Willd. herb. no. 8738; Schlecht, in Gesellsch.

naturf. Fr. Berl. Mag. vii. p. 201 (1813).

A. scopidonim^ H. B. & K. Nov. Gen. et Spec. vi. p 31.
'

Zususei :—Caules diiFusi adscendenti-erecti glaberriaii. PJores

nunc breviter nunc longe pedieellali. Petala caljce ferv

duplo longiora.

p. andicola, Gill, (sp.) in Hook. Bot. Miscell iii. p. US
(1833) ; Hohrb, in Linncea, xxxvii. p. 270 (1871-72).

Lusus 1 :— Caules laxi glaberrimi.

Syn. a, serpylloictes, Naud. in C. Gay, Fl. Chilona, i. p. 271.

A. ccespitosa, Pliil. in Linnsea, xxviii. 1856, p. 675.

Lusus 2 :— Caules laxi, sub nodis pilis brevissiruis farinosi.

Syn". a. mutticauUs, Phil, in Linnsea, xxviii. 1856, p. 673.

Lusus 3 :—Caules pu?^illi glaberrimi densi, vix 2-3 centim.alti;

flores 2 mm. longi, sepalis carnosis.

Syn. a. rivularis, Phil. Florida Atacam. p. 10 (in descriptiooe

calycis sepala false acuta [aucta.^] dicuntur).

• A. brac'hyphylla, Phil. PI. Nuev. Chilens., in Anal. Univ. Chile,

1893, p. 762.

Be hujus speciei polymorphse et variabilis Peyritsch m

Zinncea, xxx. p. 58 reete Arenariam serpentem ac A. scopulorum

conjungendas esse animadvertit. lliius folia sunt obtusa ac nisi

ad basin versus ciliatam glabra, hujus acuta totoque margine

ciliata. Occurrunt autern specimina perplurima, qu^e nunc folii?

gaudent acutis nunc obtusis atque plus minus ciliatis. Idem

valet de caulis ac pedicellorum indumento horumque cum calyce

proportione. Ceterum A. serpens valde affiuis est Arenari<£

J9ar^7yb/^^, imprimis ejus var. ScJiiedeana; sed ceteris omuibuf

notis neglectis, jam primo aspectu ilia sepalis acutis differt.

As with A. lanuginosa, Eohrbach devoted a considerable

amount of attention to the material accumulated for the eluci-

dation of this species j and after examination of the specimens

again I am inclined to coincide almost exactly with his views

to the circumscription and limitation of these two species.

Under various forms they have a wide and extensive range

Central and South America, and it is scarcely possible to

recognize so many distinct species as have been describe J

Prof. Philippi within the limits of Chile. Specimens of We

same plant, described in somewhat different words, hare een

ranked as new species, from the neighbouring republics o

Bolivia, Brazil, and Ecuador.

in
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A, serpens^ var. OrizahcB^ Eohrb. =^A, hryoides.

Qeogr, limits.—N. ^ W. Mexico : Cerro Leou in prov. of

Guanajuato. E. Brazil.

8. S. Chile: in the Andea of the district of Chilian

(-4. 7Hulticaulis, Phil.).

Suhsectio 4.—Flores axillares solitarii, et termiaales

subconferti.

81. A. MiCEOPHTLLA, PUL in Linncsay xxviii. p, 673 (185G)

;

'Rohrh. in Linncea^ xxxvii. (1871-72) p. 270 {syn. A. serpens,

UT. andicola).

Glabra. Caules breves ascendenti-erecti, non dense ca^spitosi.

Folia minima oblonga obtusa pariim remota, Sepala ovata

obtusa. Petala alba, calycem superantia. Semina lenticulari-

reniformia.

Beduced by Eohrbach to A. serpens var. andicola^—"forma

foliis minutis, floribus confertis.'* Allied rather to the next

species, from which it is at once distinguished by the obtuse and

more distant pairs of leaves. Philippi's brief description scarcely

serves to distinguish the plant.

Sah. Chile: in the Andes of prov. of Coquimbo.

7

Naud.
(18io) ; Bohrl. in Linncea, xxxvii. p. 257 (1871-72)

/3

^
8yn. A.fastiffiata, Phil, in Linnsea, xxviii. p. 073 (185G).

Tliough included in the flora of Chile mentioned above, this

variety is found at the lake of Nahuelhuapi in the Argentine

Sepubhc, on the other side of the Andes. The specific tjpe in

Chile always occurs on the borders of lakes. Var. /3 seems to

^ more w idely distributed than the type ; and the limits given

below all refer to localities in which var. B occurs. In Chile

?lul

name of A. fastigiata

^eogr. limits.—]!^.

^
W.

^WK. JOUEN.—BOTANY, VOL. XXXIII. 2 Q
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Sulsectio 5.—Flores longe pedicellati, in cymas paucifloras

dispositi.

83. A. Sttjebelii, Sieron. PL StueheL^ in Un^h Bot Jahrh

xxl 1895, p. 307,

Glauca. Caules permulti adscendenti-erecti subsimplices vel

basi ramosi, pilis reversis brevibus minutis superne densius sub-

hirtello-puberuli, 10 centim. Folia lineari-lanceolata, acuta rel

subacuminata, utrinque puberula (pilis brevissimis sparsis), ad

marginem versus et subtus nervo mediano prominente scabrida

(pilis reversis). Pedicelli longi erecti scabrido-puberuli. Sepala

ovata ; exteriora acuminata anguste membranaceo-marginata

scabrida basi ciliata dorso carinata, interiora obtusa breviter

mucronata late membranaceo-marginata. Petala alba ovato-

oblonga leviter emarginata. Ovarium ovatum.

Sab. Bolivia.

W^
xsix

(1894).

Yiridis, leviter puberula. Caules 5-50 centim-, simplices vel

xirimum

Polia oblongo-lanceolata uninervia subglabra, obtusa vel apicu-

lata, subsessilia vel in petiolum brevem contracta. Sepala ovato-

oblonga acuta glabra membranaceo-marginata, nervo valido.

Petala calycem aequantia. Semina lenticularia.

fi. cinerascens, Bolinson, in Froc, Amer. Acad, xiii. p. 293.

Eigidior cinerascens. Polia pungentia. {Herb. Columbia Coll)

Kah. Huachuca Mtns., in Arizona {J. G. Lemmon).

This is a species of wide range, occurring alike in rocKj

subalpine regions and much lower upon sandy banks, according J

varying much in height and diffuseness of branching. The

character of the seeds is not given in the original description, but

in the specimens in Herb. Kew. they are lenticular, smooth and

shining ; I have no hesitation therefore in placing the plant in

this subgenus. Mr. B. L. Eobinson says that it shows tranm-

tion to typical forms of A. lanuginosa-, but its diagnoe ic

characters do not warrant its reduction to that polymorp o

species.

Qeogr. limits.—N. U
8. Sf W. Mexico

\

Mtns
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85. A. SPATHULATA, Desf. FL Atlantica^ i. p. 158 (1798);

Willh. ^ Lange, Prodr. FL Hisp, iii. p. 619.

De Candolle says that in the authentic specimens Le examined

(Prodr. i. p. 413) the capsule had only five valves after dehis-

cence; but J. Gay, who examined similar authentic specimen?,

traverses this statement. "What is certain is that in Schimper's

authentic specimens from the logus classicus^ the capsule is deeply

G-vahed, and there are remains of throe styles distinct at the

base. Boissier's Spanish specimens are those which seem to

most nearly agree with the type-specimens, labelled Stellaria

Arenaria, in Linnseus's own herbarium.

Geogr, limits.—N. Andalusia: environs of Seville.

S. Mekinez, in Marocco. E. Constantine, in Algeria.

W. Puerto de Sta. Maria, on the bay of Cadiz.

Syn, a, cei'astioidesj Poir. Voy. Barb. ii. p. 166 (1789) ?

A, hispanica, Sprang. Syst. Veg. ii. p. 396.

Cerastium arenarioides, Orantz, Instit, ii. p. 402 (1766).

Suhsectio 6.—Plores ad ramorum apicem conglomcrati sessiles,

vel dichasium valde compositum formantes.

a. Polia ovata obtusa. Sepala obtusa.

86. A. Mandoniana, Wedd. in Ann. Set. Nat. Ser. V. i. 1864

Ketc

(rnosiDense pulvinato-csespitosa.

abbreviati. Folia fere navicularia, supra glabra, subtus villosa,

margins ciliata. Plores 8-5-conglomerati, foliis supremis involu-

•^rati. Sepala ovata, margine villosa. Petala nulla.

I know of no other reference to this plant than that given

above. The short description is scarcely more than sufficient to

determine its nosifinn in fhp ^-'^ *^^^ A^ru^crt^A snp(M'mens

are

{Mi

h. Polia angusta acuminata. Sepala acuta.

Xew, i. p
^^aules laxi erecti quadrangulares, pauUum breviter ramosi,

Pflis crispulis reversis, prasertim ad binos angulos, scabridi.

^"5ia Kneari-lanceolata, margine dorsoque ciliata. Flores ad

^^^ apicem dichasium valde compositum formantes, bifurca-

O o o
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tionum ramis difFusis, alternis fere semper abbreviatis, longe

pedlcellati, pedicellis capillaribus dense pubescentibus: braeteie

parvae folia sequantes. Sepala ovato-lanceolata, dorso carinata,

carina viridi deuse pilosa, ceterum membranaceaac glabrescentia.

Petala alba oblono:a ncuta, caljce triente breviora.

Syn. a, diffusa, Elliott, affinis, fortassis species nova, ap, Peyritsch,

in Linnaea, xxx. p, 58,

Species A. megalantlice atque A. jpleuranthce valde affinis,

tamen infloreacentia distinctissima primo aspectu diversa est.

Etiam ad speciera sequentem accedit, quae babitu, calycis struc-

tura, petalis obtusis et caulis pubescentia distingui potest.

The species is found in marshy localities, under similar

circumstances as A, palustris.

Hah. Mexico : Eeal del Monte and Cerro Yentoso, also at

San Miguel near Toluca at 2770 metres.

88. A. PoEPPiGiANA, Bohrh. in Linncea, xxxvli. p. 2G5 (1871-

72); JacJcs. Ind, Kew. i. p. 180.

Caules humifusi longe repentes quadrangulares, ramos plun-

mos breves dense foliosos steriles, paucos elongates minusque

dense foliatos, apice floriferos, laxeque adscendenti-erectos, 5-20

centim., edentes, seque ac ramuli pilis brevibus simplieibus stella-

tisque intermixtis hirtulo-pubescentes. Eolia lineariavel anguste

lineari-lanceolata, basin versus subattenuata, plus minus dense,

prsesertim ad marginem nervumque medianum, puberula, in

ramulis sterilibus subimbricata. Flores ad ramulorum apicem

diehasium plus minus compositum laxum formantes, longe pedl-

cellati, pedicellis puberulis : braeteie parvse lineari-setacese mu-

cronulatae. Sepala oblonga anguste membranaceo-marginata,

exteriora omnino puberula, interiora nervo mediano levitcr

liirsuto excepto glabrescentia. Petala alba oblonga obtusa,

cal vce sublongiora.

Species non minus quam prior A. megalantlicB affinis e& ,

differt autem babitu, pr^sertim ramis illis dense foliatis sterihb'is

ac florum dispositione, caulis pubescentia, demiim calycis structura.

Hi

Secito iv. PoRPHTEANTnE-a;.
7S5

89. A. prnpiTEASCENS, Sam. ap. DC. Fl Fran(^- iv- P-

(1805) ; Willk. Sf Lanqe, Prodr. Fl Risp. m- p- 628.

De Candolle's figure is sometimes cited as the earliest pu
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cation of this species; but as Alphonse de Caudolle points out,

vol.iv. of the ' YL Prangaise' was published in 1805, ?iot in 1815

as printed in many copies. P. B. AVebb (Iter. Hispan. p. G2)

claims to have found this species on Sierra Nevada in Andalusia,

"in stagnis elatis prope verticem." But, as Prof. "Willkonjm

asserts, since neither Boissier nor any other botanist who has

explored and examined the vegetation of this mountain chain has

ever found there this Pyrenean plant, it is extremely probable

that P. B. Webb incorrectly identified his specimens. But for

the smooth seeds, it could be referred to Cerasiiitm.

Sab. The Pyrenees (Prench and Spanish sides) and in the

Cantabrian Mountains.

Iconogr,

—

DO. Ic. Plant, rar. Gall. 45 (1808); Bot. Mag.

t. 5836.

Syn. a, cerastioides, Pers. Syn. Plant, i. p. 503.

Cerastium purpurascens {non Adams), Fenzl^ Verbreit. Alsin,

t. ad p. 56.

C Samondi, Fenzl, ex Benth. & Hook. f. Gen. Plant, i. p. 149.

Dufourea purpurascens, Gren. in Act. Soc. Linn. Bord. ly^iZ,

p. 25.

Sectio V. Ere:mogone^e,

Suhsectio 1.—Axillae foliorum non fasciculifera?.

A. Plores subsessiles, in cymis capitato-aggregatis vel

glonierato-fasciculatis.

90. A. CEPUALOTES, Bleb. Ft. Taur. Cauc, i. p. 31G (1808), et

ill. p. 309 ; Ledeh. FL Eossica, i. p. 361.

Caudex polycephalus crassus, caules erectos edens. Polia

turionum praelonga curvata, margine ciliis asperis scaberrima;

folia caulium duplo latiora breviora, superiora rigida adpres^a.

Ochrea brevis. Plores in tbyrsuin compactum turbinatum vel

Wisphaericum conferti; bracte^ latae subulatae rigidae elougatae.

Sepala ovata acuminata obtusa carinata. Petala e basi sublatiore

rotundata oblonga obtusa, calycem subsuperaniia vel eum

a^quaatia.

Described from Rehmann's specimens in Herb. Kew.

^eogr. area.—^. Kussia.

AT. Soutb part of the prov. of Podolia,

S. Prov. of Kherson, near Odessa.

W> Prov. of Bessarabia.
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JE. Prov. of Kherson {ReTimann^ Exsicc. It. Cherson,

no. 27).

Syn. Eremogone cephalotes^ Fenzl, Verbreit. Alsin. t. ad p. 46.

91. A. coiSTGESTA, Nutt. GS Tovr. 8f Gray^ FL N. Amer. i.

p. 178 (1838); Bohinson, in Proc. A^ner. Acad. xxix. p. 295

(1894).

MS
Ufi

5'

/3. suffrutescens, SoI)inso7i in Proc. Avie7\ Acad. xxix. p. 295.

Caudex sa)pius Hgnosus crassus. Capitula umbellatim sphaerica

;

floribus pauUum minoribus.

Syn. Breiverina suffrutescens, A. Gray, in Proc. Amer. Acad. viii.

p. 620 (1872).

A form too well marked in its foliage, ligneous caudex, and

allium-like inflorescence to be united with the tjpical A. congesta.

The capitellate stigmata are not of generic importance.

y. Bubcongesta, S, Wats. Pot. Calif, i. p. 69 ;
Rohinson, in

Proc. Amer. Acad. xxix. p. 295.

Caudex plus minus Hgnosus. Caules glabri vel pulverulento-

pubescentes, sajpius geuiculati nodis valde tumescentibus. Flores

minus congesti, in cymas dichotomas conferti. Sepala ovata

acuminata.

Wats
Wats,

4" Bohinson, Sun. PI. N.

Calif.

Flores m cymas dichotomas conferti, petalis emarginatis

Planta superne glanduloso-pubescens.

Hal. Humboldt Mtns. in N. Nevada, and S. Utah.

Oeogr. area.—W. Canada and W- United States.

N. Canada . Cvr»rpss TTills in nrov. of Assiniboia.

S. Arizona. W^

Mou

* i / «

4 4

Iconogr.— ^S'. Wats. Bot. King Exped. p. 39, t. 6. ngs.

(Stellaria Kingii).

SooTc

t. 35 (1833) ; Bohinson, in Proc. Amer. Acad, ixix- p-

. 101,

297

(1894).

Specimens collected by Douglas at source of the Missouri m

well have been the next species.

IIah Washi
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93. A. HooKERT, I^utt. in Torr. ^ Q-ray, Fl N. Amer. i. p. 178

(1838) ; Bohinson in Proc. Amer. Acad. xxix. p. 297 (1891).

This species, with much, the habit of the preceding, diflTftrs in its

much denser caudex and constantly pubescent stem. The stem

13 terete even in a dried state, while the stems of A. FtanHinii

in drying become farrowed and angulate, as though slightly

fleshy. The slightly exserted petals are also characteristic. It

can scarcely be considered a variety of the preceding.

Rah. United States: Colorado, Wyoming, Nebraska, and

Montana.

94. A. POLTCifl'EMiFOLii, Boiss. Diagn. PI. Or. nov* Set. I.

i. p. 48 (1842) ; PL Orient, i. p. 692.

Glauca. Folia turionumbreviastrictasetaci'^amucronata. Capi-

tulum pauciflorum (floribus 3-6), bracteis involucratum; bracteae

lineari-lanceolatse acuminatse viridi-carinatse. Sepala oblongo-

lanceolata acuta late membranaceo-marginata carinata, nervo ad

apicem usque producto. Petala alba oblongo-linearia, basi vix

sttenuata, calyce sublongiora.

The bracts do not seem to be " abbreviatse," as in Boissier'?*

description. But the description may be based on Aucher-Eloy's

specimens numbered 4255, in which the heads of flowers are very

much crushed and mutilated, and in which it is not possible to

ascertain the length of the bracts. Sintenis's specimens, deter-

mined by Prof. C. Haussknecht, sho^v the structure of the

fascicles of flowers very clearly, and from these specimens the

ae^^cription has been revised.

Geogr. limits.—N. ^ W. Turkish Armenia: Ketsetvikale,

near Gumuchkhane, in prov. of Trebizond {Sintenis,

It, Orientale, 189t,no 6111).

S. ^ E. N. Persia: Mt. Demawend, in the Elburz Moun-

tains.

^- Flores pedicellati, ia cymas simplices aut compositaa interdum

depauperatas vel per thyrsum brachiatum paniculae- vel

corymbiformem dispoaiti, pedicellia calyci aequilongis vel

longioribus siiffulti.

a. Petala sepalia breviora.

95. A. PuxGENS, Clem, in Lag. Gen. et Spec. Nov. p. 15, no.

199 (1816) ; Willk. Sf Lanqe, Prodr. FL Sisp. m. p. 625.
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This very distinct and remarkable species is limited in Europe

to the range of the Sierra Nevada, and forms broad hemisplierical

bristly tufts from 50 to 20 centim. high, growing on the alpine

slopes and also above the snow-line at 1750 to 2700 metres. Aa

J. Gray points out, in plants raised from seed in the Paris Botanic

Garden, the whole plant is glaucous, and not as one sees it in

Boissier's otherwise well-coloured plate. It was only a consider-

able time afterwards that glabrous specimens referable to this

species were found in S. Marocco, by Mr. E. Cosson and Mr.

John Ball. In all tlie specimens I examined the seeds appeared

to be quite smooth, and free from elevated tubercles, neither bad

they the rough surface mentioned in Willkomm's description.

This was also certainly the case in the Marocco specimens.

/3. glabrescens, Ball^ in Journ. Bot. 1873, p. 301.

DifFert a typo Hispanico, sepalis glabris, nervo mediano basin

versus ciliato, caulibus glabris, foliis ad basin membranaceam

connatis ciliatis, antheris fusco-griseis nee rubentibus.

Geogr, limits.—N. ^ E. Andalusia : southern slopes of Sierra

Nevada.
' W. Mt. Ouensa, to the south of the city of Marocco, a

/5

/3

(Ball)

.

Syn. Eremogonepungens^ Fenzl, Verbreit. Alsin. t. ad pp. 67 et 59.

J. Petala calycem sequantia, vel saepius eo longiora.

96. A. IIoLOSTEA, Bieh. FL Taur. Cauc. i. p. 345 (180S);

Ledeh. FL Rossica, i. p. 364.

Zzisus 1 :—cyma puberula (forma normalis).

Zusus 2 :—cyma glaberrima (spec, in Willd. herb. no. 8751).

Geo^r. limits.~N. Cis-Caucasia
;

prov. of Terek, along the

river Terek between Balta and Larsk.

^. Turkish Armenia : Bayazid.

W. Cis-Caucasia : prov. of Terek, Mt. Kazbek in the

Central Caucasus, 14 miles from the northern limit,

at 2750 metres (C. A. Meyer).

F. Cis-Caucasia : prov. of Daghestan.

Syn. Eremooone Holosiea, Runr. Fl. Caucasi, p. 217.
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;

97. A. LTCHNiDEA, Bieh. FL Taur. Cauc. i. p. SIT (1808), et

iii. p. 309 ; Ledeh. FL Hossica^ i. p. 366.

Admissa a Ledebour species subdubia et probabiliter varielas

•t^nopctala A.formosce^ Fisch,, postea conjuncta est a b. E. Kegel

cum -4. capillari^ Poir. ; sed hsec plauta iu cymae pluriflonc pedi-

cellis elongatis, petalis ellipticis basi vix attenuatis, et imprimis

glandnlis 5 brevibus truncatis staminiferis est certe distincta.

The specimens in Herb. Kew. are from the source of the

E. Argun (1881).

Geogr. range.—N. Trans-Caucasia : prov. of Tiflis, at the source

of the K. Argun.

E, Trans-Caucasia : prov. of Tiflis, Azunta in the Cauca-

sus, at 3350 metres {Buprecht^ Fl. Caucasi, p. 219).

S. ^' W. Turkish Armenia : Mt. Ararat.

Syx. a. setacea (non Thuilh), Fisch. ^x Ser. in DC. Frodr. i. p. 402.

Ere7nogone lychiidea^ Eupr. Fl. Caucasi, p. 219.

98. A. ACUTISEPALA, Ilaussk. ined. in exs., Sintenis, It.

OrientaJe, 1890, no. 2764.

22 centim. Omnino glabra, glaucescens. Folia turionum

eari-setacea cuspidato-acuminata incrassato-marginata, caulina

inagis pungentia. Plores in cynias compositas multifloras

•J'spositi. Sepala late membranaceo-marginata, 2 interiora ovata

acuffiinata, 2 exteriora lanceolata lovge attenuato-acuminata,

iiitennedium lanceolato-ovatiim longe atteuuato-acumiuatum.

Petala elliptico-oblonga, apice subcucullata, calycem duplo

8uperantia.

Hah. Turkish Armenia : on bare hills near Salachlu in the

•district of Egin, prov. of Diarbekir.

lin

J^^- Kew. i. la. 181.

Fl. Orient, i. p. 695 (1867) ;
Jacks.

23 centim. Glabra. Caudiculi prostrati. Caules debiles, basi

foHorum denudati. Folia stricta setacea scabrida. Cyma 1-4-

''ofa; floras alares supra medium pedicellis braceati, bractcis

scariosis incurvis linearibus acuminatis. Sepala pallida oblongo-

'anceolata acuminata anguste scariosa. Petala oblonga, calyce

ongiora.

^b A. Solostea differt, caudiculis prostratis, caulibus adscen

'Jentibus basi denudatis, sepaUs 6 mm. longis auguste ecariosia.
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Boissier's description is very short. The above has been drawn

up from authentic specimens ex Herb. Hort, Petropolit., labelled

"Armenia," but without precise locality.

Hob. Persian Armenia: Oilman, near Lakft TTrnmiah.

100. A. COMPACTA, Coville, in Proc, Biol. Soc. Wash, vii.

p. 67 ; Rohinson-j in Proc. Amer. Acad. xxix. p. 295 (1894).

Grlauca, Caules graciles circiter 3 centim., fere folioruin

denudati. Folia turionum glandulosa ciliata. Sepala ovato-

lanceolata acuminata. Petala calycem excedentia.

Hah. California : mountains of Tulare Co. (1891).

Iconogr.

—

Coville in Contrih. TJ. S. Serb. iv. p. 70, t. 5.

101. A, ISAUEICA, Poiss. Fl Orient.}. -p. 695(1867): Jacks.

Ind. Kew- i. p. 179.

Basi suffrutescens. Caules basi foliorura denudati. Folia

turionum stricta lineari-filiformia margine scabrida, caulina

multum longiora. Flores in thyrsum brevem paucitiorum sub-

corymbosum dispositi. Sepala carinata oblonga obtusa late

viridia, anguste hyalino-marginata, apice nigricantia. Petala

obovato-oblonga inferne attenuata, calyce duplo longiora

Primum ifol

qua longe differt caulibus basi nudis, sepalorum et petalorum

forma, et insigniter glandulis nullis.

Sab. Cilicia: alpine pastures of Mt. Ghei-dagh, in the Taurus

range.

102. A. cucuBALoiDES, SmztJi, Plant. Ic. Ined. I p- 17, *• 1'

(1789) ; Boiss. Fl. Orient, i. p. 695.

- a. glabra, Ledeb. FL Eossica, i. p. 365 {Willd. herb. no.8744>

Cyma et sepala glaberrima.

/3. viscida, Ledeb. Fl. Bossica^ i. p. 365.

Cyma et sepala viscido-puberula. ,

Geogr. limits.—N. Turkish Armenia : between Gumuchkhane

and Baiburt, in prov. of Trebizond.
.^

S. Sf W. Mt. Hassan-dagh, in prov. of Karamam

{WJiittall, exsicc. 1893, no. 153).

E. Russian Armenia, near Erivan.

Mr. Edward Whittall's specimens are interesting, as they c

siderably extend the range of the species.

Iconogr.

—

Smithy I. c.

1
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Syn. Eremogone cucuhaloides, Hohen. in Bull. Soc. Nat. Mosc. 1838,

p. 401.

Arenaria gypsophihides (non Linn.), Stev. ex Ledeb. Fl. Ross. i.

p. 365.

103, A. JTJNCEA, Bieh. Fl Taur. Cauc. iii, p. 309 (1819) ;

Ledeb. Fl. Bossica, i. p. 366.

a. typica, Begel, Fh Baddeance, in Bull. Soc. Nat. Mosc. 1SG2,

pt. 1, p. 364.

Cyma et sepala glanduloso-pubeacentia.

^. glabra, Begel^ Fl. Baddeance^ h c. p. 365,

Cyma et sepala glaberrinna.

Geogr. limits.—N, Along the E. Argun, near Nertschin^k, in

the Siberian province of Trans-BaVkalia (Turczaninow,

ex Ledeb. ~Fl. Eossica, i. p. 366).

K Manchuria {Maximowicz^ PI. Mongol.).

W. Between the Tablonoi Mountains and Lake BaVkal

(Herl

W
ho-Chuang-ho, in the prov. of Cbihli (Palibin^in Act.

Hort. Petropol. 1895, p. 111).

Syn. J. dahurzca, Fisch. er Cand. Prodr. i. p. 402.

Eremoaone mncea. FenzL Verbreit. Alsin. n. 37.

1C4. A, SAXATiLis, Linn. Sp. Plant, p. 423 (1753), exd. omnia

eyn. [in ed. 2, septemj ; DC. Prodr. i. p. 405.

Glabra. Caudices ramosi radicantes. Folia turionum lineari-

eetacea, recta vel heteromallo-curvata, margine ecaberrirna;

caulina media fiiiformia; floralia lineari-subulata longe acumi-

nata. Ochrea elongata ssepeque fissa. CymsB ternae breves,

^^ntractae nee patulse; floribus in thyrsum pauciflorum pani-

culaformem dispositis. Calyx ellipsoideus ; sepala chartaceo-

ficariosa nitida, prater nervum dorsalem viridem, in mucronem

Jierbaceum baud excurrentem flavesceuti-albida, plaua ecarinata

^ate hyalino-marginata, apice rotundato-obtusa, omnia ^qualia,

<»valia vel sa&pius late ovata. Petala alba oborata vel obovato-

^Wonga rotundata, calvce vix duplo lougiora. Capsula oblongo-

ovata.

-^8 great confusion has unnecessarily arisen between specimens

^f this snppiPQ rxr^A ^fk^-na t.^^^^oK1a fn A lnn/7ifoUa ^iXxA A. Qraiut'

nifc

longifolia
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MS. description of the Linnean specimen. Linnaeus's brief

description (Sp. Plant, ed. II.) is:—'* Arenaria foliis subulatis,

caulibus paniculatis, calycum foliolis ovatis obtusis "
; which ia

not particularly characteristic. In ^Mantissa Plantarum' he

cites as a synonym " Alsine arenaria: foliis subulatis, inferioribua

longissimis," from Gmelin^ FL Sibir. iv. p. 157, t. 63. f. 2; and

this figure exactly represents the specimen in the Linnean her-

barium. Fenzl then is wrong in separating the two plants, of

which he refers one (the Linnean specimen) to A, longifolia

("fide speciminis cum Linneano comparati"), and refers the

other (Gmelin's figure) to A, graminifolia{—Fenzl, in Ledeb. FL

Rossica, i. pp. 3G2, 3G3). The two plants are identical, and,

judging from the Linnean specimen, they could neither of them

belong to A. longifolia, Bieb. In this specimen the sepals are

quite plane and in no way carinate. In this respect, as in many

other characters (few-flowered cymes, very obtuse sepals, oboval

petals somewhat exceeding the calyx), it nearly agrees with

ifi
But it

diifers from the latter in its three contracted cymes with

shortened pedicels, which gives it a different aspect, and also in

its evidently smaller flowers. The arrangement and aspect of

the flowers is almost exactly that of Stellaria Holosfea. Linna?us

gives as the geographical range, Germany, Switzerland, Trance,

and Siberia. But though the last is correct, the distribution of

true A. saxatilis in Europe includes Croatia, Transylvama,

Koumania, and Central and Southern Eussia; and in other

countries the somewhat similar specimens should be referred to

A. graminifolia.

As Gay himself suggests, the proper authority as well as type

for this species is the actual specimen in the Linnean Herb^num.

In the second edition of ' So. Plantarum' seven syno.

given. In Gay's MSS

ym
nrft all

referred to other species : taking them in the order in which

they are given they may be disposed of as follows:— (Ij -^^

^

setacea, Mert. et Koch
; (2) AUine mucronata^ Linn. ; (3) A ^n

verna, Wahlenb., though Linnaeus iu * Mant. Plant.' p.
^^^^

transferred this synonym to Arenaria verna ; (4) Vai a

specimen is Ahine setacea, and Haller's specimen is AUme vern ,

(5) Alsine mucronata; (6) Alsine verna] (7) possibly ^^^*^^ '^'^"'

folia. Crantz, but uncertain.
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Other synonyms usually referred to A. graminifoJia, Schrad.,

bLould thus be referred to A. saxatilis :

—

A. 8fenoph)/lla^ Ledeb.,

Ind. hort. Dorpat, 1823, et PL AltaVca, ii. p. 1G5 ; A. longifoUa

(non Bieb.), DC. Prodr. i. p. 402 (the reverse is cited in ' Index

Ke^ensis ') ; A. procera^ Spreng. Hist. Eei Herb. ii. p, 208

lem. Hort. Hafu. p. 424 (1813); A. graminifolia,

ra^ Ledeb. Fl. Eo.^sica, i. p. 3G3 ; A. otitoidcs,m
longifol

Geogr. limits.—N. Siberia : E. Irtyscb. E. Lake Baikal.

/S. Trausylvanian Alps. W. Croatia.

Iconogr.— J<?. Taurin. xiv. t. 73. f. 3; Beichb. Ic. FL Oerm.

Eelv, 4934 (Pettera graminifolia).

105. A. LONGiFOLTA, Bich. FL Taur. Cauc. i. p. 3i5, iii. p. 308

(1808); Ledeb. FL Bossica, i, p. 362 (excl. var. /3).

The type-specimens of this plant are in Willd. herb. no. 8752

(fol. 4, 5).

Eah. South and Central Eussia, and South and Western

Siberia.

Iconogr.

—

Ledeb. Ic. FL FL Bossic. 403.

106. A. ACTTLEATA, S, Wats. Bot. King^ s Exped.\}. 40 (1871);

Robinson, in Froc. Amer. Acad. xxix. p. 294 (1894).

CrJabra, glauca, 15 centim. Polia subulata rigida aculcata

Cyoiae pauciflorse. Sepala late ovata acuta. Petala ellipiico-

lauceolata, emarginata vel eroso-deutata, l|-2-plocaIyce lougiora.

A plant distinguishable from those allied to it by the character

of the margiu of the petals. The sei)als are variable, and become

inore acute in the southern form, which is more difficult to di.s-

tinguish from those varieties of A. congesta which have an open

inflorescence.

<ieogr. area. W. Uiiited States, from Oregon to Arizona.

Suhsectio 2.

Apud multa folia, axill» fascicules foliorum adentes.

107. A. DBYPiBEA, Boiss. Diagti. PI Or. nov. Ser. I. i. p. 49

(1842); m. Orient, i. p. 696.
S.ah. Prov. of Marasch, between tbe Eastern Taurus and

tbe fi. Euphrates ; occurs up to 2700 metres on rocky plaec:;.
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108. A. Ledebouria:n'a, Fenzly in Bussegg. Beise^ il. p. 931

(1841-42) ; Boiss. FL Orient, i. p. 696.

j8. glutinosa, Boiss. (sp.) in Ann. Sc. Nat. 1854, p. 247, t. 2;

et Fl Orient. I p. 697.

Eami superne glutinosi.

y. parviflora, Boiss. Fl. Orient, i. p. 697.

Cyma magis efFiisa. Pedicelli calyce 4-7-plo longiores. Calyi

minor, sepalis magis acutis.

Geogr. limits,—N. 6f E. Russian Armenia.

S. Mt. Taurus, in Cilicia.

W. Angora, in prov. o£ Anatolia.

Iconogr.

—

Boiss. in Ann. Sc. Nat. 1854, p. 247, t. 2 ; et in

Tchihat. Asie Min. Bat, iii. t. 14 (1862) (var. ^).

Syn. a. trichotoina (non Royle), Boiss. Diagn. PL Or, nov. Ser. II.

V. p. 60 (var. y).

^ Heldr
Bl Or. nov. Ser. I. viii. p. 103 (1849); Fl. Orient. I p. 697.

Caudices prostrati. Eami pumili breves glabri. Folia ramo-

rum sterilium stricta peuicilliformia, ramorum floriferorum re-

mota, omnia Previa rigida triquetra setaceo-subulata anstata

margine scabra, viridia vel basi rubella. Cymae confertim et

corymbose 5-9-florse ; floribus in pedicellis glutiaosis suffultis.

Calyx ovatus; sepala valde glutinoso-hirsuta oblonga setaceo-

acuminata subacerosa late scarioso-marginata, dorso convexo-

carinata. Petala oblonga obtusa, calyce ^ parte longiora.

Pacies et folia pr^cedentis, differt cyma simplici, pedicellis

brevibus, sepalis acerosis, flore duplo majore.

/3. glabra, Boiss. FL Orient, i. p. 697.

Calyx et pedicelli glabri. Pedicelli alares ad medium bracteati,

pedicellus dichotomialis basi bracteatus (ut in typo).

Geogr. limits.—N. Sf E. Kharput, in prov. of Diarbekir {Sif^

tenis, It. Orientale, 1889, no. 538).

S. Mt. Ak-dagb, in S. Anatolia.

W. Mt. Rereket-dagh, in Anatolia.

In fixing the limits of these Oriental species, one has to re-

member that there are five mountains in Asia Minor which bear

the name of Ak-dagt—one in prov. of Erzeroum, one in prov. o

Tan, one in prov. of Karamania, and two in prov. of Ana o

(one near Kiutayeh and the other above Elraalu).
Specunens

first collected between Konieli and the lake of Bey-shejr,
were

Karamani
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no. A. Lesseetia>^a, Fenzl, in Mussegg. Beise, ii. p. 932

(1841^2) ; Boiss. Fl. Orient. I p. 697.

/3. minor, Boiss. FL Orient, i. p. 698.

Folia 10-13 mm. longa; scapi 2^-7 cenlim. a basi sa>pe dicho-

tomi vel uniflori,

Geogr. range, Persia (up to 3850 metres).

Syn. A^persica, Boiss. Diagn. PI. Or. nov. Ser. I. i. p. 49, (This

plant "was described a few months after Fenzl's species.)

Alsine pungensj Stapf, Bot. Polak. Exped. 1882.

111. A. TETEASTICHA, Boiss. Diagu. FL Or. nov. Ser. I. i.

p. 50 (1842) ; FL OrienL i. p. 698.

Qeogr. range. Persia.

Subgenus II. EREMOGONEASTEUM.

Sectio 1.

Calyx basi baud indurascens. Plores solitarii, raro cymosi.

112. A. BouRGiEi, RemsL Diagn. PL Mv. ii. p. 21 (1879)

;

Biol Centr.-Amer., Bot. i. p. 70.

Parcissime pilosula. Eami 7-30 centim., debiles procumbeutes

angulati. Polia parva distantia lineari-oblonga sessilia bas'ique

subamplexieaulia, obtusa vel subacuta, margine ciliolata. Floras

solitarii axillares pedicellati albi. Sepala glabra ovato^oblonga

^el fere elliptica, margine diapbano-scariosa. Petala oblonga,

sepalis duplo longiora. Disci glandulse aurantiacae. Ovarium

globosum. Semiua reniformia ciunamomea nitida punctuluta.

Sab. Mexico.

m

Geogr. range.—We^t
Hook. f.

;

N. Kunawar in Kashmir. E. E. Karnali in W. Tibet.

^. Pindasi in Kumaon. W. Lahul, in the Punjaub.

Iconogr—^oy^^, I. c.; Klotzscl in Bot. Ergeh. Waldem
^e«e, p. 142, t. 27 (A. Gulielmi-Waldemarii).

SiJf. A. Fakoneri, Edgew. (uo. 257 in Herb. E. Ind. Co.).

4. muralis, Edgew. ex J. F. Watson, PI. Kumaon (1874).

^- pungem (non Clem.), Jacquem. (no. 894 in Herb. Paris.).

^. Roylei, Benth. (in Herb. Kew.), et Garcke ex Klotzsch.

V'
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Kew
Hook. f.

Glabra, dense eaespitosa omnmo squarrosa, basi ligno?a. Eami

dense foliati. Folia basi scarioso-raginantia, rigida breria

patenti-recurva subulata, apice aciculata, margine incraRsata

ciliolata, nitida, nervo mediano valde prominente florab'a majus-

cula lanceolato-subulata scariosa. Flores solitarii sessiles. Calyx

basi truncatus ; sepala ovato-lanceolata acuminata valde trinervia,

ultra nervos late scariosa. Petala late ovata, sepalis longiora, basi

breviter unguiculata, aplce rotundata, alba. Capsula globo?a.

Forma squarrose green patches, on which the large white

flowers are conspicuous.

Hah. Tibetan region of Sikkim Himalaya, at 4800 metres;

but does not occur in British India.

115. A. KANsuEiS'sis, Maxim, in Bull. Acad. Petersh. ixri.

p. 42S (1880) ; Mel Biol x. p. 579 ; Fl Tangutica, p. 86, t. U
(1889).

Densissime pulvinata, glabra. Caudex lignosus, polycephalus.

Cauliculi 24 mm. simplices. Folia subtriquetra pungentia,

turionum basi latiora scariosa scabro-serrulata, ramulorum flori-

ferorum ad apicem fere scariosa, supremis bracteaUbus decres-

centibus. Pedicelli pilosi. Calyx basi rotundatus, baud incras-

satus; sepala lanceolata obsolete subtrinervia late hyalino-

marginata, acuta vel ssepius acuminata, apice recta. Petala

obovata, calyce occultata. Ovarium globosum.

Hinc A. monticol(B persimilis, difl'ert autem hsec foliis bractea-

iibus tantum 4 dilatatia, flore sessili, pedicello glabro, petalis ex

UDgue distincto ovatis sepala distincte trinervia superantibus,

ovario ovoideo neque globoso, flore pauUo minore.

Hab. China : prov. of Szetschuan {Potanin, 1885), above

Tachien-lu on the confines of Tibet {A. E. Bratt, 1890). Tibet:

Amdo in prov. of Tangut, and prov. of Kansu {Przewalski, 1872).

Iconogr.—i[fa^m. JFl Tangutica, I c.

Sectio ii.

Calyx basi induratus. Plores cjmosi
•

Subsectio 1.—Caulea floriferi simplices, remote foliati ;
turiones

i'oliis angustis deuse comati multum breviores.
-Flares

116

cymosi. Petala saepius sepalis lougiora

Min 1.234

(1860) ; Fl. Orient, i. p. 692.

Basi iadurata, yalde ca'.spitosa. Caudei crassus lignosus,
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tan'ones caulesque floriferos edens. Caulea 15 centim. Folia

brevia stricta setaceo-subtriquetra scabrida, basi raembranaceo-

dilatata, apice obliquiter mucroaata. Infloresceutia cymoso-

corymbosa 6-15 florum ; cymis strictis glaudulosis, bractcis

lanceolatia scariosis. Sepala lanceolata acuta, dorao conrexa,

praeter basin subvirentem omiiino 8Carioso-alba. Petala oblojigo-

linearia basi subattenuata, calyce breviora. Glandulie sub-

spathulata).

Rah, Turkish Armenia : between Gumucbkhane and Kerekli
r

in prov. of Trebizond,

117. A. GRAMiNEA, C. A. Mey. Verz. PfL Cauc. p. 220 (1831);

Bom. FL Orient, i. p. 692.

The leaves of the barren shoots are about 15 centim. long.

Geogr. limits.—N. Russian Armenia : Mt. Kara-bai;h {Szowits^

&
no. 322, ex. Herb. hort. Petropolit.).

W.

the Caspian Sea (1836).

Klioi

.

Syn. Hremogone gramhiea, C. A. Mey. ex Fisch. et Mey. Ind. Sera

.

hort. Petropol. i. p. 7.

118. A. BLEPHAROPHYLLA, Boiss. Fl. Orient, i. p. 693 (18G7)
;

Jach. Ind. Kew. \. p. 178.

Caules 1.5 centim., dense foliosi, cum turionibus vaginis cari-

iiatis ciliatis foliorum vetustorura plus miuus vestiti. Folia

turionum brevia setacea flexuo?a, margine serrulato-scabra vcl

ciliata incrassata albo-cartilaginea, caulina plana triuervia setaceo-

•cuminata. Panicula glandulosa breviter thyrsoidea confertii.

Sepala ovato-oblonga obtusa glabra late viridia. Petala oblongo-

linearia, sepalis duple longiora. Glandulae breves lineares, apice

Bubincrassatae.

A breviflora, mihi.
Syn. a. graminea, var. parviflora, Fenzl, in Ledeb. Fl. Eossica,

1. p. 362.

Fl. Orient

I'olia facie superiors vix concava, margiae baud ciliata. Sepala

^^longa, minus obtusa. Petala breviora.

Armenia^u„. Armenia, trom Lake (iok-tchai m Jiussiau

ilt. Bingol-dagb in Turkish Armenia.

.

In Herb. Kew. are specimens collected by Calvert and Zolirab

^a 1867, labelled " Gypsophila succulina." These specimens are

^^^'^'- JOrEK.—BOTANY. VOL. XXXIII. 2 H
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referred by Dr. Stapf to A. blepliaropliylla, I know of no species

of Gypsophila published under this name, and have seen no other

specimens of the above species.

119. A. Geiffithii, Boiss. Diagn. PL Or. nov. Ser. II. i.

p. 89 (1853) ; FL Orient, i. p. 697.

Basi suffruticosa, glabra vel parce breviterque pubcrulo-

viscidula. Eami floriferi 4-5 centim., erecti saepius 1-3-flori

viscidi. Folia brevia setaceo-subulata pungenti-rigida af^icem

versus patenti-recurvata uninervia ciliolata, eorum axillia

fasciculos foliorum edentibus. Bracteae triangulares acuminatae

breves concave ovato-subulatae. Calyx breviter ovatus, ba^i

rotimdatus; sepala coriacoa glandulosa fere aequalia carinata

oblonga breviter attenuato-mucronata intus concava basi obscure

trinervia late hyalino-marginata. Petala obovata, calyce sesqui-

longiora. Capsula globosa vel late ovoidea, inclusa.

Accedit ad A. Lessertianam var. minorem^ a qua differt loliis

magis tenuibus, ramis floriferis nee omnino scapiformibus, etiam

sepalis mucronatia.

Boissier gives only a single locality for this species, Mt.

Koh-i-Baba in Affghanistan, at an elevation of 4000 metres. It

is now known to bo a widely spread species, being found lu

several localities in West Central Asia.

Geogr. limits.—N. Eussian Turkestan : Lake of Kul-i-Kaian

{Begel, exs. It. Turkestan., 1882 ;
Komarow, Mat. Fl.

Turkestan [18961).

S. ^ E. Kashmir : Dras Yalley in Little Tibet.

W. Affghanistan : Kurrum Valley, Mt. Koh-i-Baba.

120. A. AEMEKiACA, Boiss. Biagu. PL Or. nov. Ser. L i. p. 48

(1842); FL Orient.!, p. 691.

A plant with the flowering stems rising about 15 cendm.

above the tuft, with fasciculate flowers not closely a^jgregatcd.

Hah. Turkish Armenia: dry hills round Baiburt in the prov.

of Erzeroum, and rocky slopes at Teke near Gumucbkbane

in the prov. of Trebizond {Sintensis, It. Orientale, 1894, bo.

6113).

Subsectio 2.—Caules breves, dense foliosi, simplices vel ramulosi.

Flores solitarii. Petala semper sepalis lougiora.

121. A. POLTTRiCHoinEs, FJdgew. in RooTc.f. Fl Bnt. In
•

>•

p. 237(1874). ..^

Musciformis, densissime csespitosa, c^spitibus hemisp se

>.
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glabra. Eadix praelonga robusta liguosa dura. Caules terctes,

'2-10 centim. Folia subulata recurvata rigida pungcntia bassi

late scarioso-vaginantia subsquarrosa, facie canaliculata, dorao

convexa, margiue incras:?ata obscure ciliata, pra^cipue ad basin

versus, nitida. Florcs minuti, breviter pcdicellati, bracteis elou-

gatiscuspidato-ovatis ad dimidium calycem attingentibus iiistnictf.

Calyx basi rotundatus ; se^mlu elliptica obtusa obsolete Iriuervia,

margine baud scariosa. Petala late obovata, apice rotuudata.

Capsula ovoidea.

fi, perlevis, Williams.
4

Syx, a, muscifonnis [jion Triana et Planch.], Edgew. /. c.

Sepala oblougo-lanceolata fere acuta membranaceo-margiuata.

In his ' n. Tangutica/ Maximo wicz points out that in the

specimens of A, mitsciformis collected by Capt. Strachey, which

he carefully examined, the floAvers are white and are not sessile

but shortly pedicellate, which makes the plant agree still more

with typical A, polytrichoides. He also notes that the bracts

are elongated, ovate and cu:>pidate, reaching to half length of

the calyx. If ^. musci/brmis were not reduced to this specie?, the

Dame would have to be changed, as there is an earlier use of the

name for a S. American species. Specimens have been collected

»t an altitude of 5900 metres, w^hich is higher than that of any

other species of Arenaria. It forms matted hard tufts, tougher

than those of A. pulvinata ; and there is a good specimen

mounted in a glass case in tbe Kew Museum,
Sah, Tibet: Balch, Karakoraai and the Parang Passes, south

*ore of Lake Mang-isa-Tso in N,W. Tibet {Capt. Deasys

Exped. to Tibet, 1S9G-97, no. 8] 3); alpine region of Sikkim

Himalaya on the Tibetan side. China : Ba-tang on the river

^i-chu, and at Ta-cbien-lu on tbe river Tung, in the prov. of

Sze-chuen {Kanitz, Bot. Centr. Asiat. Exped. Szecbenyi, in Math.

Naturwi^^sensch. Ber. Ung. iii. [1886]).

/^^-i. A. PULTiXATA, Edgcw. m Hook
(^^74); Jacks. Ind. Kew. i. p. 180.

Densissime et pulvinatim offispitosa, cae^pitibus subglobo^^ls

««mpacti8, pallide virens, subsquarrosa. Folia plana brevia sub-

>^lato-recui vata mucronata, basi semi-tereti scarioso-vagiuaute,

J'^gine Mi^pido-ciliata. Flores sessiles non bracteati. Calyx

"^=^1 rotundatus; eei)ala ovato-lanceolata subacuta, nervis 8

"Pproximatis, margine cartilagineo-^^cariosa. Petala obovata,
O'"^ ^'""""D

2h2
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sepalis duplo longiora. Capsula ovoidea polysperma. Semina

obovato-reniformia suLglabra.

Hab. On fhe Tibet side of the Sikkim Himalaya, at 4500-5400

metres.

9

Of the species described in the ^Pl. of British India/ 21

are to be referred to Arenaria as defined in this Eevlsion. Of

these 21, however, six do not occur in India at all, but in Tibet,

viz., A, (jlohif-ora^ A. oreopliila^ A, pidvinata^ A. monticola, A.

polytricJioides^ and A^ miisciforinis. The last two are here united

in one species. To these are now added three new Indian

species

—

A.ferruginea^ A. humaonends^ and A. tenella.

A. pulvinata forms small subglobose densely compacted

squarrose tufts : the stems bearing flowers only 6 mm. in diameter,

not subtended by enlarged upper leaves in the form of bracts as

in A, monticola. Of the other species o^ Arenaria described in

the Th of British India,' the majority occur in the uative and

feudatory states, and cannot be rightly reckoned among ^W/i^^A

Indian species. These only will include the following:

A.festucoides, A. serpyllifolia^ A. niJqTiirensis^ A. glanduhge)

A. cilioJata^ A. holosteoides, A. glandulosa.

123. A. GLOBIFLOEA, mqetv. in Hooh. f. Fl Brit. Ind. i. p- 239

(1874) ; Fenzl, in Ann. Wien. Mus. I p. 63, t. 71 (1836) (Dolo-

phragma globiflorum).

Don describes the flowers as rose-coloured, which the specimeng

do not bear out, and the stigmas as capitate, which is not the

case, neither are remains of septa to be found in the capsules.

Hah. Gosai-Than in Tibet, in the alpine region of the Nepal

Himalaya.

Iqoho^v.—Fenzl, I. c.

Syn. Cherleria grandijlora, D. Don, Prodr. Fl. Nepal, p. 214.

^^
DolopkrOffma globijlorum, Fenzly in Ann. Wien. Mus. i. p- 6*5;

•

(1836).

124. A. DENsissiMA, Edgew. in Hook. / Fl Brit Ind. lv_^^^

(1874) ; Fenzl, in Ann. Wien. Mus. i. p. 03, t. 71 (1836) (l^oio-

phragma juniperinum).
. p ^^

The locality given in the Flora mentioned above ^s.J^*^^^'

Than, in the Nepal Himalaya; but this locality is ^^'^^^^'^

British India, nor in Nepal, but in Tibet. It was first reco

^^^^

for India by Dr. George Watt in 1881 (exs. no. 5426); an
^^^

collected at the summit of Mt. Surkia-La in the Sikkim H

*
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laya, at 4150 metres {Herb. Kew.) ; also by Mr. C. B. Clarke
t above the Yak Pass at 5100 metres,

Iconogr.

—

Ann. Wien, Mus. i. p. 63, t. 71 (183G).

125. A. KUMAONENSis, Maxim. Fl. Tangutica, i. p. 86 (1889).

Dense pulviuata. Folia e latiore scariosa basi subulata

triquetra pungentia glabra ; ramuloruai floriferorum latiora

breviora fere tota scarlusa, suprema bracteiformia decreacentia,

omnia ciliata. Pedicelli viscido-villosi. Sepala uninervia hya-

lino-marginata. Petala alba elliptiea obtusa, petalis paruiu

longiora. Auther^e atra3. Ovarium globosum. Capsula iiiclusa,

oblongo-ovata. Semiua margiue dense cristato-tuberculata, disco

laevia.

A pra^cedenti longe distat aspectu, characteribus autem ad

dignoscendum liquida : in proy. Tibctica baud occurrens.

Sah. Himalayas : District of Kumaon, in the North-West

Provinces (1884).

126. A. TETiiAorxA, Willd. herb. no. 87-48, et ex ScUecht.

Gesellsch. naturf. Fr. Berl. Magaz. vii. p. 201 (1813) ; Bohrb. in

Linncea, xxxvii. p. 25G (1871-72).

a. imbricata, Fenzl, ex Bohrb. in Linncea, xxxvii. p. 256

(1871-72).

Caulis ramuli breves conferti, internodiis abbreviatis, glaber-

rimi. Folia valde approximata, subacuta, 6-8 mm. Flores

breriter pedicellati, pedicellis glabris calyce sesquilongioribus.

Sab. The Andes of Ecuador: Mt. Autisana, at 4200-1500

metres.

/3- laia, JFenzl, 1. c. p. 257.

Caules plus minus laxi difPusi, internodiis elongatis. Folia

remota, nunc acutiuseula nunc obtusiuscula, longiora, usque

ad 10 mm. Piores sepalis paullum longius pedicellati.

Lusus 1 :—Caules et pedicelli glaberrimi.

Sab, Mexico, Peru, and Chile.

Lusus 2 :—Caules unifariam pilis brevibus vestiti, pedicelli

florurn dense pilosi, rarius in eodem specimine glabrescentes.

Syn. a. inconspicua, Poepp. Coll. PL Chil. iii. p. 127, Diar. p. 746.

A. cryptopetala, Kmize, Syn. PI. Amer, Austr. ilSS.

Sab. Chile.

Herba polymorpha est, et var. ^ lusu nMero d.^ J-- pdustre

*«cedit, a qua tamen habitu multo laxiore, glandulis couspicuis

capsulae forma seraiuibusque satis ditiert.

rem
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Geogr. range.—N. ^' W, Mexico.

>S'. ^' Tl. Chile : Volcano of Antuco, in the Andes of

Biobio.

Iconogr.

—

II. B. et K. Nov. Gen, et Spec. vi. p. 25, t. 517.

Subgenus III. PENTADEXAEIA.

Sectio i. Glomerifloe^.

Flores subsessiJes, in C3'niis capitato-aggregatis vel glomeratn.

fasciculatis ; flore centrali saepius ebracteato. Glandule

emarginata).

127. A. Przewalsktt, Maxim, in Bulh Acad. Pefersl. xxvi.

p. 428 (1880) ; 3Iel Biol x. p. 578 ; Ilemsl Ind. Fl Sinens., in

Journ, Linn. Sac. xxiii. p. 70.

Csespitosa, polycephala. Candices adscendentes, foliis emor-

tuis torfcis mollibus tecti polyphylli. Polia margine scabra,

plana, crasse cartilagineo-marginata, uninervia; turionum folia

elongata linearia obtusa, canlina lanccolato-linearia rnagis obtu^a.

Caulicnll glanduloso-pilosi. Cyma contracta triflora ;
fiores alares

infra basin bibracteolati. Calyx glandnloso-pilosus canipanu-

latus ; sepala emarginato-biloba. Petala unguiculata obovata,

apice truncata, sepalis parum- vel sesquilongiora.

A. capillaris var. formosa, Fiscb., huic persimilis, plunbus

notis differt : folia omnia triquetra subulnto-filiformia pungeutift,

pedicelli infra medium (nee ad apicem) bracteati et plures flores

* ibi ferente?, sepala hand emarginata, petala exunguiculata ovah-

oblonira, postremum filamenta subulata.

Hah. China: prov. of Kansu (PrzewalsJci, 1872).

leouoirr.

—

Maxim. FL Tanautica. t. 15 (1889).

128. A. DiANTHOTDKS, Smitli, Ic. PI tncd. p. Ifi, t. 36 (1789);

Boiss. FL Orient, i. p. G91.

Distinguished from other species by its very long basal leaves,

and by its petals like those of a species of DianlluS'

Geogr. limits.—IS". Eussian Armenia: near Erram.

>S^. Persian Armenia : mountains of prov. of Aderbidjan.

F. Prov. of Talyscb, in Trans-Caucasia, at 2150 metreS;

W. Turkish Armenia: Mt

Iconogr.—;SVw/M, /. c.

(T
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Scctio ii. Earifloe^.

Flores pediccllati, in cymas simplices aut compositas intcrdum

depauperalas, vel per tliyrsum bracliiatum panicula)- vel

corymbiformcm, dispositi, pedii-cllis calyci spquilongis vol

longioribus suffulfci ; bractea? ocbreacese subvasinantea

scariossB. GlaiiduLne integerrima?.

Suhsecliol^—Folia lineari-setacea vel graminca,impriniipiturionum

Semina la^via.

a. Sepala, prcn^ter ncrvum dorsalem viridcm in mucroncm

hand excurrentem, flava vel albida.

129. A. maiDA, Bieb. FL Taur. Cauc. I p. 346 (1808), iii-

p. 309 ; Ledeb. FL Hossica^ i. p. 3G1.

Geogr. limits.—N. S. Eussia : gov. of Podolia, between Kosy

and Jaorlik.

S. Eoumania: prov. of Dobrudsclia (ex Kaniiz^ PL

Eonian* snppl. p. 185),

F. S. Eussia: gov. of Ekaterinoslav, near Paulovgrad

W.

(tbe original specimens).

Eur. p. 113).

Syx. a, androsaceoj Fisch. ex Cand. Prodr. i. p. 402.

A. Holostea [mm Bieb.), Beaiipr. ex Oand. Prodr. i, p. 402.

Eremogone rigida, Fenzl; Verbreit. Alsin. t. ad p. 40.

130. A. GRAMTKIFOLTA, Schvad. Bort, Gotting. I p. 5,

(1809); Ledeh, FL Bossica, I p. 3G3 (excl. var. a).

«• glabra, mihi.

(=/3. grandlHora, Ledeb. FL Eossica, i. p. 364.)

Cymae glaberrima), frequentius ternse corymbosae, quam plures

mm.
%rsoideo-disposit^, pedicellis alaribus inferioribua plus 12

^'^que 48 mm. (inde patentioribus magisque sparsifloris). Calyx

post anthesin 4-G mm. lonijus.

i^' pubescens, Ledeb. FL Rossica, i. p. 364.
^

Cyma^ glanduloso-puberulre ternse, rarius plures vel sohtarifj?,

plerumque scaberrimae.

(^^ogr. limits.-N. E. Siberia : riv. Vilini at Yilinisk {Krulise).

E, Kamtscbatka (Eschscholtz).

^' Lyck in Prussia.

S' S. Hungarv : the Banat.

^^onogr.—Schrad.L c.



410 MR. r. N. WILLIAMS : KEYISION

Syn. a. Biebersteinn, Schlecht. in Gesellsch. Naturf. Fr. Berl. Mag.m
p. 202 (1813) (var. /3).

A.JiUfoUaj Bieb. Fl. Taur. Cauc. i. p, 344 (var. /3).

Eremoyone graminifolia^ Fenzl, Verbreit. Alsin. p. 37.

E, micranthay Schur, Enum, PI. Transsilv. p. 912.

A. ttcranica, Spreng in Ersch. sec, Steud. Nomencl. ed. 2, i.

pp. 124, 127.

131. A. Kopa:NiA>^A, FiscJi* ex Ledeh. FL Eossica^ i. p. 363

(1842) ; JacJcs. Ind. Xew. i. p. 179.

Sab. East Eussia, desert of Orenburg ; S. Siberia, Mt. Alv

tau in Soungaria.

132. A. OHEOPHiLA, KooTc.f. FL Erit. Ind. i. p. 238 (1874);

JacJcs. Ind, Keio. i. p. 180.

Dense csespitosa, c^spitibus parvis subglobosisvaldecompactis,

fere glabra. Caules simplices. Folia lineari-subulata recurvata

e basi lata vaginante semi-teretia acuta glabra, non cariuata.

riores solitarii breviter pedicellati, pedicellis puberulis caljci

aequilongis. Calyx basi rotundatus incrassato-induratus, sepala

orbieularia concava subenervia coriaceaciliolata. Petala angusta,

sepala duplo excedentia, oboyato-spathulata apice rotuudata.

Capsula late ovoidea, coriacea. Semina pallida subauriformia.

The specimens collected by Sir J. D. Hooker have been so

well examined that little more can be made out of them, nor can

all the characters given be satisfactorily verified. Thougn

included in the flora, the plant does not occur in British India,

but was collected on the Tibetan side of the Himalayas at an

elevation of 5350 metres. This is interesting as being the

highest altitude at which a species of Are^iaria had been found

until last year, though Mr. C. B. Clarke had collected specimens

of ^. densissima at 5100 metres.

Sah. Tibetan Himalayas, in the Sikkim region.

Kumaon

M
Laxe csespitosa. Caules multura ramosi retrorsum pube-

scentes, inferne angulati, ramis teretibus. Tolia lineari-subula a

rigida patenti-recurva canaliculata acuminata, uniuervia

obsolete 3-nervia. Flores in cymas compositas trichotomas

latas plus minus diffusas dispositi; pedicellis alaribus a^

medium bracteatis. Bracte® foliis similes sed minores. ta)
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incrassato-induratus ; sepala lanceolata acuminata uninervia, lato

scarioso-marginata, apice recurva. Petala ovalia acuta ungui-

• culata, sepalis breviora. Glandulse quadratse. Capsula ovoideo-

globosa coriacea, valvis 3 bidentatis dehiacens, apice attenuata

obtusa. Semiua pauca compressa pallida subauriformia.

The quadrate glands at the base of 5 stamens determine tbe

systematic position of the plant in the genus. Among Hima-
layan species, it is nearest to A, oreopliila^ but it is readily

distinguislied from this, as from the other four species in this

small group, by the petals being shorter than the sepals and by
its habit.

Eal. Kumaon : Kali "Valley, on rocks near Byans, at 2800-

3000 metres.

134. A. TscHrETSCHORUM, BegeJy in JBuIL Soc. Nat, Mosc.

Jiiv. i. p. 254 (1862), t. 9. £. 1.

Omnino glabra, glaucescens, Caudex crassus lignosus.

Caules floriferi 10-20 centim., foliorum fere denudati, stricti

vel flexuoso- rel subgeniculato-adscendentes, saepe superne

purpurascentes, apice corymbum 3-pluriflorum umbelliformem

simphcem vel ramosum gerentes. Folia subulata canaliculata

rigida, nervo crasso percursa, in mucronem pungentem attenuata,

praecipue basin versus margine minute deuticulata^ basi ipsa

brevissime connata, eaulina remota. Corymbus 3-pluriflorus

;

pedicellis primariis supra medium vel basin versus bibracteatis

;

fcractese lauceolato-lineares acuminatae. Calyx basi rotuudatus ;

«epala elliptica vel elliptico-oblonga obtusa, margine latehyalina.

Petala obovata, calycem plus duplo superautia. Glandulse

quadratse aurautiac^. Capsula subinclusa. Semina compressa.

Sab. Land of the Tschuktschees : along the river Phillipow,

and near the town of Nischni-Kalinsk.

Described from authentic specimens in Herb. Kew. ex Herb-

Kort. Petropolit. The character of the glands and of the

«^eds, which determines its position in the genus, is not men-

tioned by Eegel in his description, nor indicated in the figure of

t^e plant cited below.
Iconogr.~i?e(/eZ, PI. Baddeance, I. c.

1^' Sepala, nervo dorsali lato in mucronem herbaceum recurvo-

patulum excurrente, picta vel subherbacea.

loo. A, GYPsoPHiLoiDES, Linn,
^'deh. FL Rossica, i. p. 3G5-

Mant . Plant, i. p. 71 (1767) ;
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a. glabra, Ledeh. FL Sossica^ i. p. 365.

Zusus 2 :—Calyx 2|-3 mm. ; sepala ssepe longe acuininfita.

Syn. a. gypsophiloides var. parvijlora^ Boiss. Fl. Orient, i. p. 694.

/3. viscosa, Ledeh. FL Hossica^ i. p. 3')5.

This species is the plant described by Tournefort as ''Alsine

orientalis Caryophylli folio, flore parvo albo." It is of the habit

of a Gypsopliila.

Oeogr. limits.—N. Eussian Armenia : Lake Gok-tcLai. i

S. & E. N. Persia ; at the base of Mt. Demavend, ia the

Elburz range.

W. Turki.^h Kurdistan: prov. of Diarbekir, between

Diarbekir and Suwerek. (It was in this neighbourhood

that Tournefort collected his specimens.)

Syn. J , ciiaihaloides (?ion Smith), 0. A. Mey. Verz. Pfl. Cauc. p. 220.

A. dianthoides, Ilort. ex Ledeh. Fl. Ross. i. p. 3Go,

Eremogone (jypsophiloidesy Fenzl, Verbreit. Alsin. t. ad p. 57.

136. A. TJKSiXA, Bohinson, in Proc. Amer. Acad. xxix. p. 294

(1894) ; Grai/ 4' Bohinson, Syn. Fl. N. Amer. i. p. 240 (1897).

Eadix crassa lignosa. Tota glauca- Caudex dense multicep?.

Turiones compacts fasciculati vel rosulati. Caules florigeri

pauci erecti ramosi teneri tenuiter glanduloso-pubescentes 4-7

centim. Folia turionum lineari-filiformia albo-punctulata apicu-

lata glanduloso-ciliolata perbrevia, caulina pauca remota rigidiora.

Sepala enervia late ovata ncc acuta. Petala alba chlongavii

emarginata. Capsula calyce multum longior. Semina circiterG.

This species has much the habit of A. compacta, but much

more obtuse sepals ; it is very nearly related to J., capilhm,

but differs in its condensed habit and in a waxy punctuation

of the leaves. Mr. Eobinson subsequently reduces bis plant

to a variety of A. capillaris, but none of the many forms of

^. capiUaris have glaucous leaves and emarginate petals.

Hub. California : dry hills in Bear Valley, San Bernardino

Mtns.

137. A. CARiciFOLiA, Boiss. in Tchihat. Pi exsicc.
^

18^^

no. 943, et Asia Min. BoL i. p. 235 (I860) ;
Fl Onent. i-

p. 694.

Glabra. Caudex lignosus. Caules 45 centim., ^^^.^^^^^^

scendentes cum turionibus basi vaginato-squamati, crassi er^e^^^

ad Dodos conspicue incrassati, superne paniculati mu
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Folia praelonga linearia subcaiiallculata setaceo-acuminata pluri-

nervia, margine cartilagiueo-incrassata ciliolata-scaLra ; bractesB

lanceolatse. Paiiicula thyrsoidea brevis lata multiflora. Sepala

coriacea oblongo-lauceolata obtusa carinata viridia superne

anguste rubello-membranacea. Petala oblongo-liiicaria longe

attenuata in unguem, sepala 3-plo excedcnlia. GlaiiduliC

quadrat;©. Capsula ovata.

A species very distinct in the very long bapal leaves like tboso

of a species of Carex : in tlie specimens I have found them as

much as 32 centim, long. It further differs from A. rjj/pso-

philoides in tbe flower being twice as large w^itb more obtuse

sepals.

Eah. Soutb Armenia, between the villages of Avzapcrt and

Uzunbazar (not marked in maps).

138. A. KoBOEOWSKii, 3faxi?n. Fl. Tangutica, p. 87, t. 29

(1889).

Densissime pulvinata. Ca;spites orbiculares 12 ccutim. lati,

radici fusiformi longissim* insidentes. Cauliculi densissime

couferti teretes supra basin aggregato-ramosi, bas^i folus emar-

cidis dense obvallati, apice virides polyphylli. Folia cauliculi

infima sub anthesi emarcida, in cauliculo sterili taraen virentia

Vreviter in vaginam connata, sequentia sensim brcviora et m

Tagiuam altius connata, triiiervia incrassato-marginata, omnia

mucrone pungentc distincto tcrmiuata, dorso carinata, margnic

crebre ciliata ; folia ramulorum florigerorum breviora, suprciua

Wtealia lauceolato-linearia. Calyx basi incrassatus quasi

gibbosus; sepala lanceolata uni-subtrinervia. Petala elliptica

acuta, calyce breviora. Stamina corolla brcviora; anthcrse

ocbroleucjB. Glandular ovoidea? turgid*. Ovarium globosum ;

styli recurvo-adpressi. Ovula numerosa.

Affinis A. densissimce, qufB tamen differt foliis rccurvatis

omnino glabris, flora terminali et axillari breviter pedieellato,

sepalis ovatis quam petala spathulato-linearia duplo brevioribus,

Warainibus corollam superantibus, stylis crectis.
^

Description verified from authentic specimeus in Herb. Kew.

ff«6. W. Tibet: E. Yang-tze (1884).

Icouogr.—3/aarJw. I. c.
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139. A. CAPiLLABis, Poir. Encych Meth

Mey
Grex a. ToJia subulato-setacea vel subcapillaria, rigida, etiam

in statu sicco stricta.

a. typica (= A. capillaris Foir. a, Begel et Tiling. Fl. Ajan.

p. 4, n. 63).

Grlabra, glauca. Polia 25-50 mm. vel rarius longiora, margine

glabra vel ciliolata. Caules 7-15 centim., uniflori vel plerumque
cyma triflora rarius 5-flura terminati. Pedicelli graciles, deinde

12-35 mm. longi, medio bracteis 2 membraiiaceis parvis vestiti.

Petala alba.

/3. airaefolia, FiscJi. (sp.) ea^ DC. Prodr. i. p. 402.

Cyma sepalaque glanduloso-pubescentia.

Zusus 1, pygmsea, Fegel, PL Radd. p. 368 (1862).—Caules

4-10 centim., 1-3-flori iuterdum 5-flori, erecti vel adsceu-

dentes, basi glabri. Polia 12 mm., glaucescentia, margiue

plerumque ciliolata. Flores minores, pedicellis calycem

paullo-pluries superantibus. Sepala ovato-lanceolata.

Lusus 2, glanduloaa, Pegel^ I. c.— Caules 5-8 centim., ad

basin glanduloso-pubescentes. Folia 23 mm., glaucesceutia,

mucronulo recto terminata. Cyma 1-3-flora, dense viscoso-

pubescens, pedicellis calycem subsequantibus vel vii

eodem duplo longioribus. Petala calyce duplo circiter

longiora.

Syn. a, viscosa, Fisch. ex Cand. Prodr. i. p. 403.

Lusus 3, communis, Eegel, L c—Caules 7-18 centim., basi

glabri. Folia 25-40 mm. Cyma 1-7-flora ;
pedicellis

deinde gracilibus, calycem pluries superantibus. Variat

floribus majoribus et minoribus: similis format typicae,

indumento tamen diversa.

Lusus 4, longifolia, Begel, I. c.—Caules 17-20 centim., basi

glabri. Folia 70-95 mm., virescentia. Cyma evidentius

laxa 5-pluriflora; pedicellis gracilibus, calyce demiim pluries

longioribus. Petala ovato-oblonga, calyce duplo longiora.

y. obtusifolia, Trautv. PI. Sibir. lor. p. 34 (1877).

Glabra, glauca. Folia obtusa, apice subtruncata. Petala

alba.

Hah. Between the river Olenek and the river Lena (August,

1875).

Grex I. Folia subulato-capillaria, viva plus minus curvata,

emortua omnino persistentia stricta.

h kamtschatica, Begel, PL Badd. p. 372.

*

i
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Cauliculi 7-20 centlm., 1-8-flori. Folia 40-G5 mm. Cyma et

sepala glanduloso-pubescentia.

Grex c. Folia suLulato-capillaria persistcntia, viva plus minus

curvata vel falcata, emortua flaccida varie contorta et

deinde nervo filameiitoso terminata.

e. formosa, Fisch. (sp.) in DC. Prodr. i. p. 402; Ledeh. Fl.

Bossica, i. p. 366.

Cyma l-S-flora, cum sepalis, glanduloso-pubeacens.

Svx. A, nardffolia var. (/landtdosa, Ledeb. Fl. Altaic, ii. p. 10(5.

A.formosa var. ylandulosa^ ex Ledeb. Fl. Rossica, i. p. 3GG,

A. lychnidea {non Bieb.), Turcz. Cat Baikal, no. 253.

A. colorata, Turcz. in Herb. Ledeb.

Eremogone forynosa, Fenzl, Verbreit. Alsin. p. 37.

E, aircefolia^ Fenzl, ex Steud. Nomencl. ed. 2, i. p. 566.

Cauliculi 5-15 centim. Folia 25-70 mm., baai dilatata.

Pedicelli calycem sequantes vel deinde pluries superantea.

Sepala ovata. Petala plerumque late obovata, calycem duplo

superantia.

Lusus 1, alpina, Begel, I. c.—Caules 50 mm., 1-3-flori. Folia

24 mm. Sepala purpurascentia.

Lusus 2, vulgaris, Begel, I c.—Caulea 7-20 centim., 1-8-flori.

Folia 45-70 mm. Flores ssepe maximi, speciosi ;
sepalis

plus minus purpurascentibus.

I nardifolia, Ledeh, (sp.) FL Altaic, ii- p. 166.

SvN. A. formosa var. «. glabra, Ledeb. Fl. Rossica, i. p. 366.

Varietas glabra. Folia 45-90 mm., margine ciliolata, ceterum

glaberrima. Cyma l-S-flora ; flores sepius trichotorao-cymosi

;

bracteae cucullat^ ovato-lanceolatse, basi purpurese. Petala

plerumque lata obovata, calycem duplo superantia.

Syn. Eremogone nardifolia, Fenzl, Verbreit. Alsin. p. 37.

1?. Meyeri, Fenzl (sp.) in Ledeb. FL Bossica, \. p. 368 ;
Maxim.

Pi MongoL p. 98 (1889).

Varietas nana glanduloso-puberula, pulvinato-cajspitans.

Turlones elongati (nee ut in type abbreviate), tota longitudine

foliia emortuis imbricato-vaginati. Folia plerumque stellatim

patentia. Cyma 3-10-flora corymbiformis. Sepala longe vel

Witer mucronata. Petala cuneato-oblonga. Sec. Ledebour,

^®c planta transitum ad sectionis EutTialice species foliis acerosis

^olitur, turionum autem foliis vegetis, minora axillaria fascicu-

lata nunquam alentibus recedens.
Sah. Soungaria, IST. Mongolia, and E. Siberia.
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The grouping of the various forms of this polymorphoua and

very variable species is based upon E. von Eegel's detailed

examination of many specimens. This botanist, however,

includes A. lychiidea^ Bieb., in the species, which certainly does

not belong to this subgenus, as the disk is not broken up into

distinct glands : whereas, in A, ca_piUaris, five short truncate

glands are readily distinguishable at the base of the stamens.

In the subdivision of the species as followed out here there are

seven varieties which are associated into three ' greges ' (or sub-

species, as some would prefer perhaps to call them). Forms of

lower grade in the discrimination of minor characters are

united under some of the varieties. It is extremely diflScult in

a widely distributed and remarkably variable species such as

this is to assess at their right value the grades of deviation from

the type, even in a series of specimens from a limited area.

Everyone who examines a series of such specimens is likely to

form diverse views as to the value and importance of these

deviations from the type, and would group these puzzling and

inconstant forms differently, and probably as unsatisfactorily.

As Ledebour points out, typical A. capillaris, which is widely

distributed in Siberia, is a glabrous plant with short bairen

shoots and rigid glaucous leaves, with the flowers usually in

trifloral cymes. This form is comparatively rare in N. Amenca,

where var. e.formosa, JFisch., is the more common form, in which

the leaves are curved or falcate, and the stem and inflorescence

invested with a glandular pubescence; though var. C nardlfoha

Ledeb., is occasionally met with. The original specimens

described by Poiret in Jussieu's herbarium were gathered by

Patiin in Siberia. Poiret, after comparing the leaves with

thorn of Fesfuca ovina, says of the flowers: " les fleurs formen

presqu'une ombelle h I'extremite des tiges, au nombre de deux

plus souvent trois, supportees par de longs pedoncules ^i^Pj^^

presqu' egaux, uniflores, quelquefois dichotomes." ^^^^l^.pi

describes a form with '' foliis obtusis, apice subtruncatis I

^^
Sibir. lor. p. 34 [1877]), which I scarcely fenovv how to plac

among the others. It is, however, based on one ^^^^'^^P^^'^^^J

with leaves similar to those of Alsine ardica, found in Aug^^^

1875 between the rivers Olenek and Lena in Siberia.

visionally it is placed in grex a.
Eritifih

Geogr. range. Trom the Ural Mountains eastward to

)

1



OF TUE OEXUS AREMRIA. 417

Columbia aud the Western

north as the Arctic Circle.

Iconogr. Nat. Mosc

Hook. Fl.

Amer. t 32; Beichb. Ic. PL CriL iv. t. 377; (var. i?) Ledth. Ic.

PL Fl Eoss. 400.

SvN. (forma typica) A, Laxmannij Fisch. ex DU. Prodr. i. p. 404.

A. sibirica^ Pers. Syn. Plant, i. p. 504.

Eremogone capillansj Fenzl, Verbreit. Alain, p. 37.

F. subulata, Fenzl, Verbreit. Alsin. p. 37.

Subseciio 2.—Eolia imprimis caulina, lineari-setacea. Scmina

grauulato-tuberculata.

140. A. MACRABENiA, S, Wuts. in Proc. Amer. Acad. xvil.

p. 367 (1881-82); llohinson, in Proc. Amer. Acad. xxix. p. 29G

(1S94).

Glabrescens, glaucescens. Caudex plus minus lignosus irre-

golaritertortuoso-multiceps. Caules 15-40 ceutim., valde nodoyi.

Folia rigida pungentia. Flores in cymam apertam dispositi.

Sepala indurata late ovata subcarinata marginato-membranacea

nee acuta. Petala obovato-oblonga, calyce multum longiora, ba.-i

subauriculata. Semina compvessa oblongo-pyriforniia.

So named from the well-developed staminal glands. In Gray

and Eobinson's ^ Synopt. Fl. N. Amer.' reduced to a var. of

A. congesta^ but distinct in the large glands.

Oeogr. range. W. United States : Utah, Arizona, California.

141. A. Fekdleri, a. Gray, PI. Fendl p. 13 (1849) ;
B. L.

Robinson, in Proc. Amer. Acad. xxix. p. 29G (1894).

Glauca, superne glanduloso-puberula. Caules multi f^recti,

10-40 ceutim. Polia basilaria setacea graminea, margine ciliolata

^el glabra plus minus pungentia, 50-95 mm.; caulina connata

snbtaginantia. Inflorescentia dichotoma; cymse pauci-multi-

flors. Sepala lanceolata vel lineari-Ianceolata acuminata glan-

*lulosa late scariosa, petala ^quantia 5-nervia, apice recurva.

fttala obovata. Capsula inclusa. Semina pyriforma.

^' diffusa, Port. Sf Goult. Fl. Color, p. 13 (1873).

yiridescena. Inflorescentia magis diffusa; floribus ssepius

^ajoribus,

^a6. Rocky Mountains of Colorado and Wyoming.
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Geogr. range—N. <Sf W. British Columbia : Fraser Eiver.

E. United States : Nebraska.

S. Los Angelos in California.

Mr. J. Macoun's specimens, gathered in 1879, mark the N. &

"W. limit.

Icono^v.—Briiton, 111. Fl. Un. St. Can. ii. p. 32, 1. 1502 (1897).

Suhectio 3.—rdia ovata vel subrotunda. Semina scabra.

a. Petala sepalis longiora.

142. A. SAXTFRAGA, Fenzl in Gren. et Godr. Fl. de France,

i. p. 257 (1848) ; Tanf. in Pari. Fl. Italiana, ix. p. 538 (1892).

Nana, subpuberula, cffispitoso-diffusa, 4-8 interdum ad 11

centim. alta. Caudex prailongus polycephalus. Caules ramosi,

ramis erectis vel procumbentibus teretibus, pilia transversis

vestiti. Folia late ovata vel elliptico-lanceolata acuta uninervia,

inferiora petiolata, media et superiora sessilia, patentia, nervo

basin versus ciliatulo-puberulo. Florea solitarii, interdum m

dichasium triflorum dispositi; bracteae lanceolatse patentes. Sepala

ovali-lanceolata acuta enervia, margine vix hyalino-membranacea.

Petala alba lineato-venosa oblongo-obovata denticulata, sepalis

duplo longiora. Ovarium globosum ; styli superne a medio intus

papillosi. Capsula oblongo-conica obtusa, calyce vix longior.

A. saxifraga, Friio.=Alsme saxifraga, Boiss. (sp. Eumehca).

Geoffr. area.—The Italian peninsula, Sicily, Sardima, an

Corsica.

S. Sf
»

' Panphyton Siculum,' t. 129. fig. a \}-'^^^^\
^

Iconogr.—Guss. Plant. Bar. t. 37. fig. 1 ; Heichh. Ic Fl. (^er •

Sel
Syn. Stellaria saxifraga, Bertol. PI. Ital. rar. iii. p. 55.

latifolium

143. A. ciLfATA, Linn. Sp. Plant, p. 425 (1753);

mae, Prodr. FL Hisv. iii. P- 623-

^

a. typica, mihi.

Folia ovalia subsessilia. Flores 3-7 cymose disposi i

ramorum
;
pedicelli 1-3-plo calyce longiores.

^ (1%%)-

fi. longipes, Fouc. ^ Bony, Fl. de France, iii. p- 247 K
^^_^^^^

Folia majora, lata ovalia, in petiolum attenuata.
^^^^^

1-4
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y. frigida, Koch, DeutscJil, FL iii. p. 267.

Folia ovali-lanceolata vel lanceolata. Flores saepiue tanhim

1-2 apice ramoruin
;

pedicelli 1-3-plo calyce longiores. Caules

semper permulti.

Stn. a. ffothica {non Fries), Gren. in Bull. Soc. Bot. France, 18G0,

p. 61.

t, uorvegica, Gunn. (sp.) Fl. Norveg. ii. p. 145, t. 9. fF. 7-9

(1772).

Fere glabra. Folia ovata haud ciliata. Pedicelli quam in

^0 breviores. Sepala subenervia glaberrima.

Syn, a. humifusaj Wahlenb. Fl. Lapp. p. 129 ri812).

Extends further north than any other species of Arenaria:

found in Goose Land, in the island of Novaya Zemlya, during

the ' Nordenskiold ' Expedition at lat. 72° N., also in Greenland,

lat. 73-74° N. Found tliroughout the Arctic regions north of

Europe and Siberia,—Iceland, N. Norvray, Lapland, the island of

Vaigatch, Arctic Eussia, the territory of the Saraoyedes, even

to the rugged west coast of Spitzbergen. Authentic specimens

of -4. ciliata had not been examined from Spitzbergen, the present

most northerly limit of any species of the genus, at the time of

writing my former paper on Arenaria *, where the northern

limit ia given as that of the island of N"ovaya Zemlya. Sir J. D.

Hooker f says that the range of the species extends as far south

AS the island of Crete. This is due probably to the error in

Sibthorp's ' FL Gr^ca,' t. 438, where the plant figured as

Arenaria ciliata is A. gracilis var. cretica. It extends no further

south than Spain, In the mountains of Sligo, in the west of

Ireland, the plant ascends to 500 metres ; and there is a specimen

from here preserved in Buddie's Herbarium under the name of

** lychnis alsinoides parva, flore albo minimo/' On the Stelvio

Pw8, in the Bhaetian Alps, where the three frontiers of Switzer-

^d, Austria, and Italy meet, specimens have been found,

«^rding to Parlatore, at 2800 metres. Near the bridle-path

^^ the Col de Fenetre of the Great St. Bernard, in the Swiss

^ton of Valais, specimens were found by M. Gaston Tissandier

^ 2750 metres. These are the highest altitudes in the Alps

^corded for the species. It was from specimens gathered in the

Stelvio Pass that Parlatore drew up his description of the species

* Bull. Herb, Boiss. iii. p. 597 (Nov. 1895).

t Stud. Fl. British Islands, ed. 3, p. 65.

Unk. jattt,.- botany, vol. XXXTir. 2 I
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in the Tl. Italiana/ In tlie Sianish Pyrenees, at Puerto de

Canfranc, the plant ascends to 13o0 metres.

The synonym of A. multicauUs^ Linn. Sp. Plant, ed. 11. p. 605,

is inclnded under A. ciliata in Sp. Plant, ed. I. p. 425. In tbe

appendix to the former work, Litmseus say?*,
—*' Affinis A, ciliafcs.

Poh'a non nervosa ohpervavit Jacquinius." At.*ain, in *Mant.

Plant/ p. 386, he says,— *' Poliis nervosis videtur Aremria

ciliata differre."

Q-eogr. limits.—N. Advent Bay on west coast of Spifzbergen,

]at. 78° N., var. I {A. F. Battye, in Mr. Conway's

Expedition, 1896—iu flower 13 July).

8. Spain : the Escorial, in the prov. of New Castile

{Quer, El. Espariola [1762-84]).

X European Eussia : island of Vaigatch in the Kara Sea

{Schrench),

W, Canada: Kicking Horse Pass, in the Eocky Moun-

tains of the prov. of Alberta {J. Macovn\ var. h

Iconogr.—(Var. a) FL Danica, t. 346, t. 1269; Sow,FnylBot

ed. 1, t. 1745; ed. 2, t. 646; ed. 3, t. ?38 (very iidiffereni);

ReicU. Ic. FL Germ. Belv, 4942; Ic. Taurin. xxiii. t. 31;

Siguier, Fl. Veron. i. p. 421, t. 5. f. 2 (1745) ; Edler, Bid.

Stirp. Selv. i. t. 17 (1768); Lodd. Hot. Cab. t. 659.-(V^^r. y)

TfwZ/. ap. Jacq. Collect. Bot. CJiem. Nat. HistA. t 17(1786);

BeicU. Ic. FL Germ. Helv. 4950.— (Var. I) Gunn. I c; Sow.

are worth

EngL Bot. Suppl. t. 2852 ; ed. 3, t. 237.

The above include as many figures known to me as t

citing. Those of ' English Botany/ ed. 3, are far inferior to any

of the others, as might be expe. ted from the ge. eral crudene^

of the plates in this work, whi h compare very unfavourably witb

those of Continental illustrated floras. Those of var. y are uted

under A. multicaulis. The plant figured in *E1. Dauica/ t. 346,

was an Icelandic specimen. -

Syn. Alsine trifolia, Gould, er Journ. Linn. Soc. xi. p. 298 (l^lj-

Alsinella ciliata, S. F. Gray, Nat. Arrang. Br. Pi. ii. P- ^•
Arenaria multicaulis, Linn. Amoen. Acad. i. p- 162 (var. yh

144. A. GOTHiCA, Fries, Novit. FL Suec, n. p. 33 (183 )r

Hartm. SJcand. Flora, ed. 11 (1879), p. 243-

a. typica, Fouc. ^ Bouy, Fl de France, iii. p. 248 (1896)-

Planta gracilis, 4-8 centim.

/3. fugax, Fouc. Sf Bouy, h c.
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Syn. A.fugax

A. ciliata var. laxior^ Gremli.

359

Planta robustior, 8-12 centim., caulibus numerosioribus.

Fries says, *' radix omnino annua,'' but there is no doubt, bo

far as the Engliyli specimens are concerned, that the plant is

either annual or biennial, according to the locality. Dr. Nord-
stedt, in a letter to Mr. Arthur Bennett, saya:~"I think this

ipecies varies much in habit; when seeds grow early in spring it

is annual ; when late in summer, biennial ; and in favourable

localities perennial, by means of winter-shoots.*' Mr. "W. Whit-
well says (in Journ. Bot. 1889, p. 357) :—" With A. serpyllifolia

it could scarcely be confounded. Frooi A. ciliata it may be

separated by the leaves being sparser, and not appreased to the

stem in the lower p irt (as they usually are in A. ciliata) ; the

^eias are not ne irly so prominent ; the armature of the stem is

much more like that of A. serpyllifolia than of A. ciliata ; the

capsules are larger and longer, and the seeds are larger. From
-4. norvegica it may be known by the whole surface of the plant

T>eing more hairy, with transparent gland-like hairs, the margins

or tbe leaves more ciliated, with curved hairs; the seeds more

coaipressed, smaller, and not so dark (or perhaps the pre.-ent

specimeus have not fully ripened?)."

Sab. S. Sweden; England, West Yorkshire; Switzerland,

Jate of Joux.

Iconogr.—^^. Danica, SuppL t. 15 (1853).

Nat. ed

'/

Sab. Sardinia, Corsica (up to 1250 metres), and Mallorca

(from 400 to 1400 metres) in the Balearic Islands.

honogr.—rHerit. Stirp. Nov. i. 1. 15 ; The Garden, Jan. 1885.

Syn. a. C(B>^pitosa {non Ehrh.), Salisb. Prodr. p. 299,

4. Corsica, Steud. Nomencl. ed. 2, i. p. 124.
r

/^w. Ji. GLA.NDUIiIGEBA, KdgeW. tn HOOK
P- 240 (1874) ; Jacks. Ind. Keio. i. p. 179.

Dense glanduloso-pubescens. Caules 2-5 centim., inferne

glabri nitidi, numerosi suberecti. Folia pallida viridia utrinque

gWduloBa moUia plana, acuminata vel acuta, ovata vel elUptico-

j)>longa, nervis obscuris. Pedicelli tenues, erecti vel cernui.

ginat

2i2
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apice recurya. Petala obovata acuta, alba basl lilacina. Capsula

inclusa,

Mr. Dutbie's Garbwal specimens sbow tbe five glands most

distinctly. None of tbe undamaged petals in the Kashmir

specimens examined seemed to be rounded at the apex as stated

in Edgeworth's description.

Sah. Alpine Himalaya, from Kasbmir to Sikkim, up to

5450 metres.

/3. Petala sepalis breviora, vel ea subsequantia.

Mant. Plant p. 71 (1767) ; Tanf.

Fl

Seer^ in Herb

Laxior, caulibus magis elongatis.

/?, apetala, VilL (sp.) Prosp. Fl. Bauph. p. 48 (1779); EuU

PI DaupTi. iii. p. 622, t. 48.

Corolla evanescens.

Linnajus's short description is :—" Caules procumbentes.

Folia subrotunda seu obovata, Isevia, obtusa. Pedunculi laterales,

foliis duplo longiores, bifidi et biflori : bracteis 2, linearibus ad

divisionem, 'ut et in altero pedicello. Calyces ovati. Petala

alba. CapsulsD subglobosae.''

&eogr. limits.—N. Austrian Poland. S. Albania.

E. Transylvania. W. Daupbiny (var. /3).

Iconogr.—J^^£. Ic. Bar. Plant. 83 ';ic. Taurin. xv. t. 91. f. 4;

All Fl. Pedem. no. 1699, t. 44. f. 4, et t. 64. f. 4; Beiclhlf;

Fl. Oerm, Selv. 4949.—(Var. /3) Vill. Sist. PI J)<^^P^'
^^'

p. 622, t. 48.

Syn. Alsinanthus hiflorus, Desv. Joum. Bot. 1814.

Arenaria multicaitlisy (non Linn.) Scbur ex Simonb.

148. A. Gatana, Williams. .

Inferne subpubescens, superne glabra. Caules rep

graciles ramosissimi paulluni angulati. Polia ^^° ,

apiee rotundata mucronulato'-aplculata, enervia petiolata p^*i^

basin versus parce ciliata. Flores pauci solitarii longe pe

lati. Calyx late campanulatus ; sepala ovata obtusa o^^c^

3-iiervia
. erecto-patentia, margine anguste hyalma.

^^^^

obovata, calyce triente breviora. Antberse albidse. aP^

valris 3 bidentatis debiscens. Semina reniformi-glo
o

(A. balearica var. bracbypetala, J. Gay herb, in Herb. ]iew.;

^ah. Pastriciale in Corsica {Serafino, 1828).
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Subgenus IV. DICRANILLA.

Sectio i, Rabiaxtes.

Petala calyce longiora. Stamina 10.

149. A. iiADiAKS, Benth. PL Hartweg. Mexic. p. 163 (1839-

48); Jameson^ Syn* Plant, ^quat. i. p. 45 (1865).

Viscidula. Badix praelonga. Folia lanceolata canaliculato-

<;oncava subcartilaginea glabra. Sepala Linccolata. Petala

oblonga unguiculata radiato-patentia. Anthera? violaceje.

Styli 3 ; ovula circiter 10. Semina orbiculata.

From the available specimens, which arc damaged, no further

characters are to be made out. Jameson by a slip of the pen

Bays that tbe sepals (petals ?) are unguiculate.

Oeogr. area. The Andes of Ecuador : Mt. Iliniasa and Mt.

Chimborazo, near the line of perpetual suovr, and afc 1500

metres.

150. A. DiCRANOiDEs, S. B. Sf JT. Nov, Qen. et Spec. vi. p. 34

(1823) ; Jameson^ Syn. Plant, ^quat. i. p. 45 (1865).

Habit of Dicranum glaucum, Hedw., amosa. The type of thia

species is Lobelia Iryoides, Willd. herb. no. 4011.

Sab. The Andes of Ecuador, Peru, and Bolivia.

Syn. Lobelia bryoides, Willd. herb, ex Eoem. & Schult. Syst. Veg. v.

p. 41 (1819),

Sectio ii. Ptcnophtll^.

Petala calyce multum breviora, vel nulla. Stamina 10.

151. A. BiSTJLCA, BoJirh. in LinncBa, xxxvii. p. 248 (1871-72)

bisul

Saenli

ca.

Glabra vel tenuissime pubesceus. Eadix parce fibrosa.

Caules valde ramosi, diffuso-c^spitosi, undique procumbentes,

tenuissime puberuli, in^equales, 10 centim. Kami ramulique

partim aeque procumbentes, partim (prsesertim florifen) erecti,

«pproximati tetragoui parce pubescentes. Polia lanceolata

acutato-mucronata nitida enervia, dorso convexo sulcis duobus

angustis profundis notata, margine incrassata setulis brevibus

«iliata, basi non attenuata, fere amplexicaulia necnon connata.

^alyx coriaceus nitidus, basi subturbinatus ; sepala ovato-

^anceolata acuminata omnino glaberrima, extus sicut in fohis

^aulinis bisulcata. Petala lineari-oblonga, apice emarginata,
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calyce duplo breviora. Antherae subrotundse. Styli 3 (interdiim

tantum 2). Capsula calyce inclusa. Semina 6-10.

So called from the two furrows on the dorsal surface of the

leaves and sepals.

Eah. The Peruvian Andes ; and Cerro del Campo-Grande in

Argentina {Grisehach in Getting. Abhandl. 1879, p. 26).

152. A. BRTOIDES, Willd. herb. no. 8479, ex ScMecliL in

GeselUch. natiirf. Fr. Berlin, Mag. vii. p. 201 (1813); E.B.

^ K. Nov. Gen. et Spec. vi. p. 33 (1823).

Habit of Cherleria sedoides. The specimens from Guatemala

described by Mr. "W. B, Hemsley do not seem to differmaterially

from the type, except in the somewhat tougher sepals.

/3. macrophylla, Fenzl^ in herh. IIaen7i:e\ ap. BohrhAn Linnm,

xxxvii. p. 250 (1871-72).

Syn. a. serpens var. Orizabce^ Rohrb. in Liuna^a, xxxvii. p. 271.

The specimens of this variety are labelled Cherleria serpyllacea

PresI, in Haenke's herbarium. There is also an additional note

that they were from the Peruvian Andes. Eohrbach is disposed

to doubt that Haeute procured these specimens from Peru, and

a posteriori does not admit the extension of the range of the

species to South America. The leaves are larger than those of

the type, but not so smoothly shining.

Rah, Mexico : no locality {Vhde no. 1104, Schaffner no. 489,

S. Christie, 1871), prov. of Cuernavaca, in the crater of Mt

Popocatepetl {Aschenborn no. 730), Mt. Toluca in the pror. of

that name at 3600-4700 metres {Heller no. 329), prov. of Vert

Cruz {Linden [1838], no. 938) ; Guatemala, Volcan de Puego at

3900 metres and at the summit {Salvin).

Iconogr.—Hemsl. Biol. Cenir.-Amer., Bot. v. t. 4. fF. 14-18-

250
153. A. PTCNOPHYLLA, Rohrh. in Linnaea, xxxvii. p.

(1871-72).

Caules multum ramosi ; ramuli breves glabri. Polia con^a

]ate ovata fere obtusa, margme ciliata, ad basin versus membra-

nacea, tantum 2 mm. longa. Sepala ovata obtusa late membra-

naceo-marginata, duo prEefloratione exterlora margine ciba a,

cetera glabra, tantum 2 mm. longa. Petala nulla. Capsua

oblonga.

Species babitu valde insignis, fere Pycnoplyllum in memonam
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wrocans, Differt a priori habitu, foliorum et sepalorum forma ac

magnitudine, et coroMae def'ectu. E de.>*criptione huic speciei

affinis est^e videtur etiam A. Alpamarccd, q»»ai tamen differt foliis

iiiterdum non imbrciitin, ovato-lanceoLitis mucroimtia, 4-6 mm.
longis, floril)us lange pedunculatis, stimiuibua 5 nee 10, quaeqne

incertum est an ab A, tiifida sat diderat.

Sab. BLlivia, near Potusi.

^^

lK

154. A. PYCNOPHTLLOTDES, PaXy lu Engl. Jahrb. xviii. p. 29

(189;^).

Glabra. Fulia lanceobita acuminata nitescentia subcoriacea,

usque adapieem de ise ciliata, nerve mediano subtus valde promi-

ninte ciliato, su, ra
|
lus n)inus coucava, Sepala oblonga acurai-

Bfttaciliafa, late membranaeea. Petala apice obtusa, minuta vel

nulla. Ovarium depre^so-globosum j stjli 3,

j3. compacta, Paoc, Z. c. p. 29.

A typo recedit ramis vaMe abbreriatis, dense imbricato-

foliatis, c8D8pitt s bumiles densas forniaus.

y. Moritziana, Pax (spO? ^- ^' P* ^^'

A tvpo recedit ranmlis inferne foliis delapsis nudis ; foliis et

sepalis perglabris.

The specimens on wbich this species is founded were identified

with A. bisulca by Grisebath (Symbol, p. 26) ; but this plant has

not the characte istic furrows in the leaves ^hich distinguish

A, hisulca^ and tie ovary is much broader.

Geogr. range.—Art^entina, provs. of Eioja and Salta ; Colombia,

Mt. Panmo de Muchuchia^.

Syn. a. bisulca {non Rohrb.), Griseb. Symbol, p. 26.

TTi

Wedd
Boi

Caulea multum ramosi, ramulis brevibus glabris. Folia

oHongo-lanceulati, margi;ie anguste membranaceo ciliata, cete-

rum glalra aut nerA^o meiliano promineiite vel interdum toto

^orso hispida. Sepala ovato-oblonga, margine anguste scariosa,

aut duo prjefloratione extrriora margine ciliata aut rarius omnia

3^nse villoma. Peta'a nulla, Capsula ovata, paullum infra me-

^um in 3 valvas bindas dehiscens. Semina minima leuticularia.
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A vi
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Sectio iii. PEDUNCULOSiE.

Petala calyce multuin brevlora, vel nulla. Stamina 5.

Wedd. in Ann. Sc. Nat. 1864, p.

Bohrh. in Linncea^ xxxvii. p. 249 (1871-72).

PusiUa Folia sutcoriacea ovato-

oblonga acuta plana, basi connata ciliata. Sepala ovata, dorso

parce puberula, margine anguste scariosa. Petala nulla. Capsula

ovata exserta. Semiiia compressa.

Species -4. nitidce Peruviause aflSnis, sed diversa foliis denee

imbricatis confertis minutis, sepalis ovatis neque lanceolatis

apice conniventibus neque plane rectis, ctiam floribus apetalis.

Tn utraque folia plana, tametsi Eobrbach aliter dicit.

157. A. Alpamaec^, A. Gray, Bot. Un. St. Explor. Expel i.

p. 116 (1857) ; Walj). Ann. Bot. vii. p. 297 (1868).

PusiUa, glaberrima, 2-5 centim. Polia subcoriacea orato-

lanceolata cuspidata, basi connata ciliata. Sepala coriacea ovato-

lanceolata acuta. Petala nulla. Capsula inclusa. Semma 5 vel

6, globulosa.

A larger plant than the preceding, distinguished from it by

the included capsule and spherical seeds.

Subgenus V. AEENAEIASTEUM

Sectio i. GouFEEiA.

PloresCO miiiuLi, cymoso-panicuiaii. oLaimutixv/. v^^r— _ .

vel subglobosa, calyce inclusa.—Herba Europaea biennis

tenuis diffusa, foliis linearibus vel setaceis.

&
1

i. p. 262 (1848) ; DC. Fl Fran^., Suppl (1815) p. 609 ((xouliei

arenarioides).
^

Bah, Siliceous soil in hilly localities of Provence :

dept. o

w
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Bouclies-clu-Elione, Montredon, Saiat-Loup, Carpiagnc, near

Toulouse; dept. of Var, environs of Toulon, Baon-de-quatre-

heures, Montrieux, la Sainte-Baume.

Iconogr.-^Iieichb. Ic, Flant. Crit. iv. 399 ; Willk. Ic. d^scr.

PI Bar. Hisp. i. t. 66 ; Bori/ Sf Chaub. FL Peloponn. n. 701,

t 24, f. 2 (A. Grouffeia, Chauh.)—" immerito et ex confusione

fichedularum herb. Fauchc in G-rsDcia indicatur."

Sectio iL LEPYRoniCLrs.

Flores parvi, cymoso-paniculati. Stamina 10. Capsula inflato-

globosaj calyce inclusa.—Herbae Asiatica^ procerae flaccidas

annuae, foliis lanceolatis vel oblongo-lanceolatis.

159. A. HOLOSTEOiDES, Edgew. in Hooh. f. FL Brit. Ind. i.

p. 241 (1874); Boiss. FL Orient, i. p. 668 (1867) (Lepyrodiclis

tolosteoides).

60-65 centim. Glabra vel glanduloso-puberula. Caulis elon-

gatus, interdum pilis brevibus inspersus, sicco nifcidus striatus,

usque ad flores dichotome cymoso-paniculatus. Folia leflexa

linearia vel liueari-oblonga vel etiam lanceolata, acuta scabrida

tenuiter ciliata- Pedicelli cernui, (in typo) calyce longiores.

Sepala lanceolata obtusa puberula membrauaceo-niarginata.

Petala alba, obovata V angu

cem sequantia vel excedentia, apice retusa, faucem versus venis 3

longitndinalitor notata. Ovula 4. Semina scabra, pallide

bninnea.

iS

Lepyr

nov. (in nota) p. 93(1841)

Sepala sub antbesi subpatentia. Petala dilute carnea, auguste

lineari-spatlmlata, emarginata. Capsula minor, magis inc

Aedicelli florum calyce breviorea.

usa«

Will
Lepyr h

in Bull. Soc. Jsat. Mosc. xv. 1842, p. 170.

Pedicelli in planta juniore calyce breviores, in plauta adulta

plerumque illo longiores. Petala alba oblonga emarginata.

Capsula minor, magis inclusa.
The variation ia the length o£ the pedicels in these forms shows

Wat the character is not to he relied on elsewhere iu the geuus

28 of any specific value.
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L paniculata, Williains.

Syn. Lepyrodiclis paniciiJata^ Stapf, in Denkschr. Akad. Wien, li.

p. 287 (1806).

Glaberriina, glaucescens, ample et plus minus irregulariter

paniculata. Tolia lanceolata. Sepala late membranaceo-margi-

nata. Petala alba liueari-oblonga emarginato-biloba.

Geogr, area.—Temperate Asia.

N. Chinese Turkestan : Souno;aria. ^i t> • t?i a • *

o- Beluchistan. r ^^o

W. Turkey in Asia: prov. of Siwas. >*

E. China: prov, of Kansu, north of the river Hoang-lio

(PiasezJciy ex Journ. Linn. Soc. xxiii. p. 70 [1886]).

This is a species of wide distribution, and is found through

Eussian and Chinese Turkestan, Afghanistan, Beluchistan, and

Peri^ia to the eastern part of Asia Minor, on the west coast of

the Caspian Sea and in Eussian Armenia, in the Western Hima-

layas, Tibet, Central Mongolia, in the desert of Soungaria and

across to the prov. of Kansu in China. At Hopnr in Dardistan

specimens were collected at 2S00 metres (TT. M. Conway, l^ii^ei

to Karakoram Glaciers, 1892), and in the neiglibourhood of

Gilgit south of the Hindu Kush at 2920 metres (Br. Giles,

no. 301, 1887), al«o in Baltistan in wheat-fields (Duthie, 1894.)

Iconogr.— CawzSess. in Jacquem. Plant. Bar, Ind. Or. i 30

(1842-44), suh Gouffeia crassiuseula.

160. A. TENERA, Edgeio. in Hook. f. Fl. Brit Ind. i. p.
^^-

(1874) ; Bohs. Diagn, PL Or. nov. ser. 11. i. p. 84 (1853) (Lepy-

rodiclis tenera).

Glabra vel pubescens, intricatim caespitosa, 5-7 ceutim. tau e?

filiformes. Folia longe petiolata. Flores plerumque axillaresj

pedicellis divaricatis capillaribus sufFulti. Sepala
|^"^^^^^]fJ^

ovato-oblonga acuta puberula membranaceo-marginata. re a

oblongo-Iinearia, apice integra, calycem excedentia, Styli (pn

genera) prolong]". Ovula 4. Semina scabra acute tubercu a
.^

Taeies A. graveolentis, sed longe distat ; evidcntius affims es

A. longisfyl(s, sed herba annua, toro vix concavo.
^

Hah Kashmir

(Kafiristan)
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Sectio iii. Brachtstemma-

riores numerosij in paniculis axillanbus vel terminalibus. Sta-

mina 10, quorum 5 ananthera, Capsulu depresso-j;lobo-a,

calycem non superans.—Herba HynalaiVa anntia eub-

scandens diffusa, foliis lanceolatis vcl ovato-Ianceolatis.

161. A. NEPALEKSis, Sp^eng. Sfjst. Veg. Cur, Post. p. 181

(1828); D. Bon, Prodr. FL Nepal, p. 2IG (1828) (Bracby-

stemuia calycinum).

a. himalaica, Williams.

Panicula glabra vel parce puberula. Folia ovato-lanceolata.

j3. khasiana, Williams,

Panicula villosulo-pubesceus. Folia lanceolata (Grijfthf in

Herb. Kew.).

A climber, often covering trees to a height of six metres from

the ground. It commonly occurs at from 300-450 metres in

the Himalayas. The species is overlooked in Mr. W. B.

Hemsley's 'Index Floras Sinensis/

Oeogr. li??iifs.—2V. Sf W. Nepal.

8. Prov. of Assam : Munipur {0. Watt, 1882).

S. Cl)ina: prov. of Yun-nan, var. /3 {Dr. J. Anderson,

1868).

Iconogr.—Fenzl, in Endl. Atalta, t. 16 {BracTit/stemma

calycinum).

Subgenus VI. ODONTOSTEMMA.

SecttO i. BARBATiE.

Floras dichotomo-corymbo?i, pedicellis elongatis crectis suffulti

;

bracteaj foliacesB.

162. A. BAKBATA, Franch. in Bull. Soc. BoL France, xxxiii.

P- 430 (1886) ; PL Delavay. p. 93.

Caulis 15-25 centim., sapius >olitarius, e medio divaricato-

»mo8 us, dense glandulosus, viecidiis. Folia pallide vir.ntia,

««ttus glauca, oblonga vel oblongo-obovata obtusa, longe ciliata.

Sepala lanceolata glanduloso-pubesceatfa. Petala i-0:^ea laciaiata,

•^lyce saepius subduplo lougiora. Ovula plura (6-7>
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A species characterized by its leaves fringed with long white

cilia.

Rab
chan, 2500 metres above Laukong (1885).

Sectio ii. YuiKTJS'ANEXSES.

sufiiilti

bracteae foliacese.

163, A. tu:n^]S"at^ensts, FrancTi. in Bull. Soc. Bot. France^

xxxiii. p. 431 (1886) ; PI Belavay. p. 94.

Eamosa, diffusa, pallide virens. " Caules graciles inferne

glabreseentes, superne pubescentes et tenuissime glandulosi.

Folia glabresceiitia vel ad nervum et margine ciliata, utraque

facie punctis elevatis asperulata, inferiora breviter sed distincte

petiolata, e basi attenuate oblonga vel lanceolata, obtusa cum

mucronulo, superiora sessilia magis ovata. Pedicelli graciles

glandulosi. Sepala lanceolata acuminata glanduloso-pilosa-

Petala alba oblonga vel obovata, tenuiter apice fimbriata,

calyce vix duplo longiora, Antherse violacese. Semina 3-4,

angulata.

/3. trichophora, Franch. (sp.) I. c. p. 431.

Polia hispidula piloso-glandulosa. Inflorescentia paniculato-

pyramidata. Ovula plura.

y. angustifolia, FrancJi. Bl. Delavay. p. 95.

Folia anguste lanceolata acuta, pilis homomorphis omnibus

glandulosis vestita. Inflorescentia ampla.

In habit this variety is different from var. /3. The leaves are

narrower and are provided with hairs which are uniform m

structure; they are very short, pluriceUular, ringed with brown,

and glandular. In the type, on the leaves and sepals, these bairs

are found mingled with others which are whitish, formed of ^o

or three much longer cells, and acute, such as are foun in

A. glandulosa, the next species. Var. /3 is very similar to m
next species, but is more robust, and has larger and mo

numerous flowers.

Hab. China, prov. of Tun-nan : Mt. Pengay-tze above Hquang-

kiapin, and Mt. Hee-chan-men above Lankong.

i

)
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164. A. GLAXDULOSA, Williams.

Syn. Odontostemma glandulosum, Beutli. exG. Don, Gen. Syst. Bot. i.

p. 449(1831).

A. BentJiami, Edgew, in Hook. f. Fl. Brit. India, i. p. 242 (1874),

non Fenzl (1840).

Caules graciles ramosissimi glauduloso-pubcscentes, pilis

patentitus articulatis. Polia inferiora petiolata, supcriora

eessilia, utraque facie pubescentia, margine ciliata, \\x obtusa.

Flores nutantes. Scpala oblongo- tcI lineari-lanccolata, apicibuH

recurva. Petala alba obovato-spathulata lacerata. Antbcrx

OTales lutese.

Rah. Temperate Himalaya : Kumaon and Sikkim.

165. A. DEBiLis, Hook. /. Fl. Brit. Ind. i. p. 242 (1874);

branch, in Bull. Soe, Bot. France^ Xxxiii. (1886) p. 432.

Caulis ssepius solitarius, simplex vel parce ramosus, glauduloso-

pilosus, gracilis debilis. Folia oblonga vel oblongo-ovata,

obtusa, utraque facie pubescentia, margine ciliata. Flores

solitarii vel in cymis pauciJioris ; pedicellia divaricatis dcbilibus

gracilibus. Sepala lineari-Ianceolata acuta. Petala rosea obovata

denticulata.

Very like a small form of the preceding, but smaller in all its

parts; the leaves more obtuse; the flowers not 6 mm. across;

petals broader and not lacerate, merely irregularly toothed at the

tip; filaments much shorter.

S.ah. Sikkim : alpine Himalaya, 4200-4800 metres.

• 9 •

xxxm

p. 432 (1886)

.

Caules breves ramosi intricati, pilis brevibus glanduloso-

hispidulis inspersi. Folia vix obtusa, oblonga, inferiora petiolata,

superiora subaessilia. Pedicelli glandulosi, inferiores axillares

wlitarii, superiores 3-5 cymosi. Calyx basi rotundatus, leviter

gWdulosus; sepala lanceolata acuta, apicibus nunc recurva.

I'etala alba late obovata, nunc fere rotundata, laciniata. Antherse

ovatsB lutese. Ovarium multiorulatum.

Sab

4000
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167. A. QUADRiDENTATA, WUliams.

Syn. Lepyrodiclis quadndentata^ Maxim. FI, Tangutica, p. 84, t 31

(1889).

4-6 centim., iutricata, caespitem sat densum formans. Caulis

tener decumbens a basi divaricato-ramosissimua viscido-pubescens.

Folia dense pilosa breviter petiolata, Lmceolato-linearia lel

lanreolata, acuminata vel acuta. Sepala oblonga obtusa. Petala

obovata quadridentata, den'ibus ovatis vel lanceolatis, sepalia

longiora. Ovula 4-5. Semitja obtuse tuberculata.

Hab. China: E. Kansu and N. Szechuen.

Iconogr.

—

Maxim. I, c.

Subgenus VII. MACEOGTNE.
• 9 *

XIXlll

p. 433 (1886) ; I'L Delavay. p. 96, t. 24 b.

Eadix gracilis, multiceps. Caules tenues diffusi bifarie pul)e9-

centes. Folia oblongo-linearia, apice mucronulata, basi dilatata

laxe connata, parce ciliolata. Pedicelli axillares elongati glanda-

loso-pubesce!ites. Calyx basi tnmcatus ; sepala inferne glanda-

lifera, lanceolata, abrupte mucronata, margine late albido-mem-

braniicea, post anthesin ad basin leviter gibbosa, inox complicata.

Petala alba calycem vix superantia, e basi cuneata distincte

unguiculata obovato-oblonga. Antberae luteae subglobosse. Styn

sub lati, calj cem longe superautes. Ovula 4-5.

This species is very near Thylacospermum, and is a connecting

link between it and Arenaria. The subgenus Macrogyne differs

from Thylacospermum only m the calyx, which is not tubul^.tj®

receptacle being only slightly concave, and in the length of t e

stj'les.

Bah. China : prov. of Tun-nan, on M t. Li-kiang, at an altitude

of 4000 metres (1886).

Iconogr.—Franch. he.

'(
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The admitted species and the synonyms are arranged in a single

alpbabetical series, each synonym being in italics, and followed

by the name in parentheses of the specieis of Arcnaria to which

it is referred.

Alsinanfhus biflortis, Desv. (bi flora).

urpylUfoliuSy Desv. (serpyllifolia).

Akine capillipeSj Boiss. (capillipes).

grandiflora, Craiitz (granuiflora),

Griffithii, Boiss. (Gnffitbii).

hispida, Crantz (bispida).

Uptoclados^ Calc. (leptoclados).

Tnonlana, Crantz (montaua).
mulficauliSj Crantz (ciliata var.

var.

frigida).

puiigens^ Stapf (Lessertiana).

repi-ns, Ruiz (lanuiiinosa).

saxatilis Crantz (saxatilis).

serpyllifolia, Crantz (s^erpyllifolia).

tetraquetra, Crautz (capilata etc.^.

trlfolia^ Gould (ciliata var, nor-

vegica).

AkineUa ciliata, S. F. Gray (ciliata).

serpyllifolia, S. F. Gray (serpylli-

folia).

Arenaria ahlctina, J. k C, Presl

(grandiflora var. ubietina).

acerosa, Boiss. ^ Heldr,, 400.
acbalensis, Grheh., ^585.

aciileata, 8, Wats., 31)9.

•cutieepala, Hausak, ined., 395.
^ggregata, Boiss. (eriuaeea).

iggreaata, Lois, (capitatn).

air(^folia, Fisch. (capillaris

airaifulia).

algarbiensis, Welw, ap. Willi., 358.
AUwnii, Rausch. (capitata).

Alpamarcae, A, Gray, 420.
alpina, Kern, in Sched. fl. Austr.-
Hung. ii. p. 83 (serpyllifolia var.

alpina).

aldnoides, Willd. herb, (lanugi-
nosa).

o^niabilts, Bory (tetraquetra).
andicola. Gillies (serpens var.

andicola).

andina, Hohrb,, 372.
androsacea, Fisch. (rigida).
f^petala, Vill. (biflora var, apetala).
ameniaca, Boiss., 404.
^eriastrum, Boiss., 363.
^fticay Salzm. (emargiuata).
Balansae, £oiss., 377.
Wearica, Zt«n.,421.
oarbata, Franch., 429.

Arcimrlii Bc/^fhami^ Edgew. 4 Hook. f.

(glandulosa).

Beutliaiui, Fcfizl, 3r>5.

Biebcratnn ii^ iScli 1 eeli t. (gramin i
-

folia).

bijlora, Griseb. (rotundifolia).

biflora, Zzwn., 422.

bi.sulca, Griseb. (pycnopbylloides).

bisiilca, Uohrb., 423.

blepharopbylla, Boiss., 403.

buliviana, Willicuns, 425.

Bonryceana, Coss. cj: Willk. (in-

crasiata).

Eourgxi, HcnisL, 401.

brachyphylla, Phil, (serpens mr,

andicuia).

breviflora, G ilib. (serpyllifolia).

BroUierana, Trautv , 375.

bjyoides, Willd. herb., 424.

buiica, Stapf, ined., 374.

iJMrZfi, Hoivell, Fl. N.W.America,

i. p. 85 (1S97) (congebta var.

subfOngesta).

ccBspitoiia, Phil, (serpens var, andi-

cola).

caspitosa, Salisb. (balearica),

canfabrica, Amo (serpyllifolia var.

gracillima).

capillacca, All. (grandiflora),

capillacea, VVilid. herb, (capillarifl).

capillaris, Poir., 414.

capillipes, i?owtf., 357.

capitata, Lam., 364.

caricifolia, Boiss., 412,

cassia, Boiss., 368-

cataniarcensis, P<2Jr, 384.

cepbalotes, ^ic6., 391.

cerastioides, Pers. (purpurascens).

cerastioides, Poir. (spathulata).

cilia ris, Zosc, 359.

ciliata, Xfwn., 418.

ciliata, Sibth. & Sm. (gracdis var.

cretica),

ciliolaU, Edyew. # Hook./., 373.

cinerea, DC, 350.

i?o/orai?a, Turcz. (capillaris).

compacta, Ctn;t//^, 396.

conferta, 5oi5S., 360.

cofiferta, Wedd. (boliviana),

congesta, iVu«., 392.
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var.

Arenaria conica, Bolss.^ 370.

conimbricensis, Brot.^ 342.

controversa, Boiss.y 344.

carslcUy Steud. (balearica).

erelica, Spreng. (gracilis far. cretica).

cryptopetalay Kunze (tetragyna).

cucubaloides y C. A. Mqj. (gypso-

philoides).

cucubaloides, Sm., 396.

dahurica, Fiscli. (juncea).

debilis, Hook,/., 431.

decussata, Salisb. (tetraquetra,

Boiss.),

decussata, Willd. herb, (lycopodi-

oides).

deflexa, Decue. (graveolens).

Delavayi, Franch., 431.
densa, Kit. (gracilis).

densissima, Edgew., 406.
dia7itkoidcSy hort. €:v Ledeb. (gypso-

philoides).

dianthoides, Sm., 408.

dicranoides, H, B, f K., 423,
diffusa^ Ell. (lanuginosa).

digyna, Willd. herb, (serpens).

drypidea, Boiss., 399.
emarginata, Brot., 342.
erinacea, Boiss., 361.
Jastigiata, Phil, (palustris

patagonica).

Fendleri, A. Gray, 417.
ferruginea, Duthie, ined., 410.
festucoides, Benth, in Eoyle, 401.
filicaulis, Fenzl in (jhriseh\ 363.
JiUfoUa, Breb. (graminifolia).

formosa, Fisch. (capillaris var.
formosa).

Franklinii, Dougl. ex Hook., 392.
G-ayana, Williams, 422.
glanduligera, FAgew,, 421.
glandulosa, Williams, 431.
globiflora, Edgew., 406.
glutinosa, Boies. (Ledebouriana

mr. glutinosa).

gorgonea, J". ^. Schmidt, 355.
goLhica, Fn^.s, 420.
gothica, Gren. (ciliata mr. laiior).

Gouffeia, Chaub. (maseiliensis).

Gouffeia, Fuel (controversa).
gracilis, Waldi^t. ^^ Kit,, 354.
gr(Sca,Bo\sQ. (graveolensmr. graeca).

graminea, C. A, Mey., 403.
graminea, Steud. (grandiflora).

graminea Tar. parviflora, Fenzl
(blepharophylla).

graminifolia, Schrad,, 409.
graminifolia, var. /3, Ledeb. (saxa-

tilis).

graminifolia, var. a, glabra, Fleisch,
&Lindem. (saxatilis).

grandiflora^ Coss. (incrassata).

Arenaria grandiflora, Zf«»., ^7.
grandiflora, Tornab. (leptocladoe).

graveolens, Schreb., 362,

Griffithii, i?<?/85., 404.

Guicciardii, Heldr., 371.

, Klotzsch (fw
tucoides).

gypsophiloides, im»., 411.

gypsophiloidcs, Stev. (cucubaloides).

gypsophiloides,WiWd, herb, (juncea),

Halacsyi, _Sa/^., 376.

Afr^a, Sieb. (gracilis var, cretiea).

hispanica, Spreng. (spathulata).

hispida, Linn,, 345.

hispida, Salzm. (racemc^a).

hispida, St. Amans (contrOTersa).

Holostea, Beaupr. (rigida).

Holostea, Bieb., 394.

holosteoides, Edgew,, 427.

Hookeri, Nittt,, 393,

humifusa, Wahlenb. (ciliata ran

norvegica).

Huteri, Kern,, 351.

imbricata, Lag. Eodr. (tetraquetra,

Boiss.),

iuconspicua, Poepp. (tetragyna).

incrassata, Lange, 360.

intricaia, Duf. (montana var. in-

tricata).

isaurica, Boiss,, 396.

Jamesoniana, Eohrb.,383.

juncea, Bieb., 397.

juniperina, Thuill. (grandiflora

rar. triflora).

jU7iiperi7ia, Vill. (grandiflora W-

multiflora).

Jws5/(^^ St.-Hil. (lanuginosa),

kansuensis, Maxim., 402.

Koriniana, i^/s^A., 410,

Kotschyana, Fenzl (tmolea iw.

Kotscbyana). ^

kumaonensis, Maxim., w/.

lanuginosa, Eohrb., 377^

laricifolia, Lapeyr,
(grandiflora;.

faxa, Fisch. (grandiflora).

Laxmanni, Fisch. (capiUans).

Ledebouriana, Fenzl, m..

leptoclados, G«55., 367- .

Lessertiana, Fenzl, 401.

lesurina, Loret, 346.

libanotica, ^o;'sc?Ay, Sb^-

Liebmanniana, p/^*- f
^' ^Hna).

liqericina, Lee. & Lamot, (l^^nn^;

Zm^rfl, Willd. herb, (gr^^

ll^: Jord.
(serpyUifoIia e^^

macrocarpa).

longifolia, Z/iei., 399.

Z^|t>to, DC. (saxat.1.8).

longistyla, Fr««cA., 4.i-.
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var.

Arenaria Loscosii, Texid,^ 359.

lychniclea, Bieb,, 395.

lycopcKlioides, WilhL herb., 384.

macradenia, S. Wats., 417.

macro^epala, Boiss., 370.

Mandoniaiia, Wedd,, 389.

Marschlinm, Koch (serpyllifolia

var, alpina).

ma>siliensis, Fenzl, 420.

megalantba, Eohrb,, 379.

melandryoides, Edgew., 374.

\
Meyeri, Fenzl (capillaris

Meyeri).

micropliylla, Phil., 387.

mimUiJlora, Lose, (leptoclados).

mixta, Lapeyr. (grandiflora var,

mixta).

modesta, Biif., 356.

montana, All. (grandiflora).

montana, Linn.y 346.

mo)iiicoln. Buck!. (Benthami).
monticola, FjJgew., 402.

MorUziana, Pax (pjcnopliylloides

var, Moritziana).

mulficaidis, Linn, (ciliata var.

frigida).

vudtkaulis, Phil, (serpens var, an-

dicola).

muUlcaulis, Schur (biflora var.

apetala).

muralis, Edgew. ex J. F. Watson
(feetucoides).

muralis, Sieb. (graveolens).

^nusciforjHis, Edgew. (polytrichoi-
des).

musciformis, Triana d- Planch,,

376.

muscoides, H, B. <^- K., 376.
nana, Boiss, Sf Heldr,, 371.
«<zna, Willd. herb, (museoides).
napuligera, Franch,, 345.
^rdifolia, Ledeb. (capillaris var.

nardifolia).

nemorosa, H. B. & K. (lanuginosa),
nepalensis, Spreng., 429.
nevadensis, Boiss,, 369.
nilghire7ms, Fenzl (Balansae).
lulghirensis, Wight ^ Am,, 343.
'^itida, floAr^., 375.
^^egka, Gunn. (ciliata var. nor-
jegica).

wusiflora, Ktinze, 344.
orbicularis, Tis., 370.
orbiculata, Boijle, 356.
^Pbignyana, JTcrf^f., 384.
»^eophila,^oo>?:.y., 410,
W'^^s, Adams (saxatilis).
ovahfoha, Soww. 4" ie?'., 372.
^ypetala, Sibth, ^' &n., 357.
P^^^stris, Naud,, 387.

^^K. JOUR]y.

Arenaria paraphylica, -BotM. A Heldr,,

357.

papulosa, Steud. (graveolena).

paradoxa, Bartl. (lanuginosa).

2>arviJlora, Jacks, [sphalm.] (parri-

folia).

parvi folia, Benth., 382.

patagonica, Phil, (palustria var.

patagonica).

patula, Martr. (§erpjlli folia var,

Satula).
unculosa, Wedd., 426.

pentandra, Maxim,, 373.

persica, Boiss. (Lessertiana).

peruviana, Poopp. (lanuginosa).

Peyritschii, Bohrb., 389.

pleurantha, Phil,, 381.

Poeppigiana, Bohrb., 390.

polycnemifulia, Boiss,, 393.

polytrichoides, Edgew,, 404.

Pomcli, Munbi/, 343.

procera, Spreng. (saxatilis).

Przewalskii, Maxim,, 408.

pseudarmeriastrum, Bony, 365.

pubescent, Urv. (graveolens).

pulyinata, Edgew., 405.

pungens, Clem,, 393.

ptingcns, Steph. (capillaris).

purpurascens, Bam., 390.

pudlla, Stapf (pamphylica).

pycnopbylla, Bohrh., 424.

pycnophylloides, Pax, 425.

pyrenaica, Steud. (montana).

quadridentata, Williams, 432.

querioides, Pourr. (incrassata, capi-

tata ?).

i-accmosa, Willk., 361.

radian?, Benth,, 423.

Eedowskii, C^m. # Schlecht,, 353.

reptans, Hemsl.j 383.

retusa, Boiss., 356.

rhodia, Boiss. (graveolens).

rigida, i?i^6., 409.

rivularis, Phil, (serpens yar. andi-

cola).

Eoborowskii, Maxim,, 413.

Eohrbachiana, Garcfe, 384.

ros^a, Salzm. (emarginata var.

Salzmanni).

rotundifolia, ^/c6., 352.

^oy/ei, Fenzl (festucoides).

ruscifolia, Req. (cinerea).

sabulinea, Griseb,, 358.

Salzmanni, Presl (racemosa).

saponarioides, Boiss. & BaL (macro-

sepala mr. minor).

saxa^i/i5. Bout. herb, ex WiUd. &

Lange (obtusiflora).

5a^a^i*&, Lapeyr. (grandiflora var.

multiflora).

BOTANY, TOL. XXXIII 2k
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Arenaria saxatili^, Linn., 397.

Saxifraga, Fcnzl, 418.

saxosa, A. Gray^ 388.

scabrUy Vabl (lanuginosa).

scariosa, Boiss., 402.

scoptdorum^ H. B. & X. (serpens).

scopulorum^ Sclilecht, (lanuginosa).

serpens, //. B. 4" K,, 385.

serpens var. OrizahcB^ Kohrb. (bry-

oides).

serpyUifolia, Bourg. (nevadensis).

serpyllifolia, Guss. (leptoclados).

serpyllifoUa var. tenuior^ Koch
(leptoclados).

serpillifolia, auct. ital. (serpyUi-
folia).

serpjllifolia, Liniu, 365.
serpylloides, C. Gay. (serpens).

setacca, Fisch. (lychnidea).

setacea, Thuill. (capillaris).

setosa, Willd. (cajillaris).

sibirica, Pers. (capillaris).

sipylea, Boiss. (graveolens var. gla-

. brescens).

soratensis, Eohrh., 381.
sordida, Cljanb. (emarginata).
spathulata, Desf., 389.
sphcBTOcarpa Martr. {non Tenore),

(serpyUifolia var. patula).
sphcBTOcarpa, Tenore (serpyUifolia

var. sciibra).

sqnalida, Dur. (emarginata var,

Salzmanni),

stevophylla, Ledeb. (saxatilis).

Steveniana, Boiss. (blepharophylla
var, breviflora, Williams).

stolon'}fera, Vill. (grandiflora var.

stolonifera).

Stracheyi, Ed.gew,, 374.
Stuebelii, Hieron., 388.
styyia, Boiss. (gracilis var. stygia).

subulate, Ser. (capillaris).

Szowitzii, Boiss., 395.
tenella, J)u/kie, ined., 356.
tenera, IdgeUKy 428.
tenuis, J. Gay (controversa).
tetragyna, Willd. herb. ap. Schlecht.^

407.

tetraqueira, All. (capitata).

tetraquetra, Boiss., 361.
tetraquetra var. aggregata, Reichb.

(capitata).

tetraquetra (excl. var. (3.), Linn.,

Mant, Plant, (capitata).

tetrasticha, Boiss., 401.
tmolea, Boiss., 352.
tonientosa, Willk., 364.
transsilvanica, Simk. (rotundifolia).

trenoula, JSms5., 367.
trichophora, Franch . (yunnan -

ensis).

Arenaria trichotovia, Boiss. (Lede-

bonriana var. parviflora, Boiss.).

triflora, Linn, (grandiflora var. tri-

flora).

Tschacktschorum, Eegel, 411.

ucra7iica, Spreng. (graminifolia).

itralensis^ Pall. (serpyUifolia var.

viscid ula).

ursina, Bohinson, 412.

valentina, Boiss., 350.

varla, Dtilac (serpyUifolia).

viscida, Hnll. f. (serpyUifolia).

viscosa, Fisch. (capillaris).

Wallichiana, Ser. (serpyUifolia).

yimnanensis, Franch.. 430.

B'igelowia elongaia, Eafiu. (lanugi-

nosa).

montana, Rafln. (niontana).

Brachgstemma calycinum, D. Don

(nepalensis).

Brewerina sufriitescens, A. Gray

(congesta t'ar. suffrutescens).

Cerastiuvi arenarioidcs, Crantz (spath-

ulata).

latifoliim, Vitm. (Saxifraga).

purpurasccns, Fenzl (purpuras^ens).

Cherkria hindca, BHrtl. (bisuica).

qrandljlora, D. Don (globiflora).

jimipcriim, D. Don (densi^ma).

?i2Y/J^/, Barll. (nitida).

Bolophrogma globifiorum, lenzl (gio-

biflora). , • • N

>;a/..r/?^«w, Fenzl (densissima).

Diffourea pnrpura^ens, Uren. ipur

iWprJ)<^^^^ Fenzl (capillaris

ran Jiiraeft'lia). . .

capillaris, Fenzl (capillaris).

JL^.dnides. Hohen. (cucubaloi

for

cucuhaloides,

^aJ^Wc'a, Fenzl G^^e^f):

>r7«^5fl, Fenzl (capillaris

^""^^^
r A Mev fgrammea).

graminea CI ^^y/ ^^

^Sr.!" Eupr. (Holostea).

Jun^ea^ Fenzl (J"J^*^^);.. x

lovgifolia, Fenzl
(f^^ \

nardifoha). ...

stenophylla, iiscu.

tilis).
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Eremogone stcbulata, Fenzl (capillaris).

Euthdia rotundifolia, Eupr. (ro-

tundifolia).

mmllifolid, Eupr. (scrpyllifolia).

Gmtffeia arenarioidcs, Kob. & Cast.

(massilieriBis).

crasdtiscida, Cambess. (holosteoi-

des).

holosteoides, C. A. Mey. (holoste-

oides).

Gypsophila aggregata, Liun. (capi-

tata).

succulifuiy Calv. et Zolirab, 1867

(blepharophylla), 403.

Lcpyrodklis ccrastioides, Xar. & Kir.

(holosteoides var. cerastioides).

holosteoideSy Fenzl (holosteoides).

-paniculuta, Stapf (holosteoides var.

paniculata, Williams),

qmdridtntata, Maxim, (quadriden-

tata, Williams),

stellarioides, Fisch. & Mey. (holo-

steoides var, stellurioides,

Willi{ims).

tmera, Boiss. (t^nera).

Lobelia hryoides, Willd. berb. (dicra-

Doides).

Micropetaiian lanuginoswn, Pers.

(lanuginosa).

I-M(xhringia nemorosa, Fenzl (lanugi

nosa).

uTnbrosa, A. Gray (saxosa).

OdontostemTna glandulosum^ Benth.

(glanduloaa, Williams).

Fettcra graminifoliay Eeichb. (saxa-

tilis).

P//^z^toca/7^rf^a/a,Eeichb.(capitata).

tetraqicctra, Eeichb. (tetraquelra

var. pyrenaica).

Spergtda ciliaris, Brot. (conimbri-

censis).

Spergnlastrum lannginosumy Michx.

(lanuginosa).

Stellaria aculeata^ Scop, (grandiflora).

Arenaria^ Linn. herb, (spathulata).

elongata, Nutt. ((lanuginosa).

Kingii, S. Wats, (congesta var.

Kingii).

lamtginosa, Torr. k Gray (lanugi-

nosa).

longppeduncidata, Baldw. (lanugi-

nosa).

muralis, Link (capitata).

puhescens, Willd. herb, (lanugi-

nosa).

saxaiilis. Scop, (saxatilis).

Saxifraga, Bertol. (Saxifraga).

serpylliiolia, Scop, (serpyllifolia).

A -I - X
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The Comparative Anatomy of certain/Genera of the Cycadaceae *.

W. C. Wo
(Plate 20.)

[Read 3rd February, 1898.]

Inteoduction.

Matebia

times

, of various Cycadaceous plants having at different

---vo n.u.dn the past year or two been placed at my disposal, I

made a careful investigation of the anatomical structure of the

plants concerned. The greater part of the material afforded

little of a novel character, but one or two of the plants examined

exhibited interesting and striking structures. It was considered

^orth while to describe in a single paper each plant in succession

»bich I Lad investigated, although the structure of some ot

W differs little from what has already been de.^cribed m other

» From the Jodrell Laboratory, Eoyal Gardens, Kew.

2x2
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plants. As our knowledge of the anatomy of the Cycads is at

present somewhat meagre, it seems desirable to record any

fresh observations on the internal structure of plants of that

order even when that structure is of a comparatively normal

type.

Ctcas revoluta, Thunh.

Young Seedling #

I examined two young seedlings of this plant. The chief

points in their structure, to be described below, are tie vernation

of ihe cotyledons^ the structure of tlie vascular lundles of the

latter^ the connexion of these lundles with the stem, and the

extrafascicular vascular structures of the hypocotyh In one of

these seedlings the plumule is scarcely as yet visible between

the stalks of the cotyledons, and the radicle still quite short

(PL 20. figs. ] & 2), The other seedling is somewhat older, the

plumule having grown out, bearing two conspicuous scale-leaves

which almost completely enclose it (figs. 3 & 4). The hypogeal

cotyledons are united together and embedded in the'endosperm of

the megasporangium (fig. 3) : they are thick and fleshy; the two

together, united by their ventral surfaces, are round in contour,

as seen in transverse section. They separate at the tips, as they

do below in the stalk. Each cotyledon has, morphologically, a

conduplicate vernation : this is proved, first, by the arrange-

ment of the bundles in a A-shape, the open part of which is

directed towards the ventral surface ; secondly, by an indication,

in the free tip of the cotyledon, as seen in transverse section, of

the place of union of the two folded portions of the lamina by a

line of cells, smaller in size and with more conspicuous nuclei

than the rest, extending a short way inwards from the ventra

face ; one of the two lobes thus formed is considerably larger

than the other. Some endosperm extends part way along the

ventral surface of the organ. .

The A opens out more or less markedly in the tip of the coty e-

don, as also below in the lower part of the stalk, regions whe^

the organ becomes more flattened and less angular m s ap^

fhe cotyledons, except at the tip, are completely connate an^

are not easily separable. In transverse section the place o^

union of the two is indicated by two rows of cells running acros

Leaf

Gym

*
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the broadest part o£ the circular section, which are smaller.
F

squarer, and more compactlj joined together than those of the

rest of the tissue. In one of the small seedlings one of the

cotyledons is partly aborted ; the other is considerably contorted

and slightly folded round the smaller one.

In the tip of the cotyledon, as seen in transverse section,

are five bundles, one of which lies right on the edge of the endo-

sperm. They are collateral in structure. The chief peculiarity

is the development of a very conspicuous transfusion-tissue

arising from the centripetal xylem, which I have already described

in a former paper*. This transfusion-tissue is not seen in such

great development in the laiger seedliug, only the smaller tra-

cheides of this tissue which occur on the sides of the phloem are

tlere seen. It disappears lower down in the cotyledon. The

centrifugal xylem gradually predominates as the bundles ap-

proach the base of the cotyledon. In each cotyledon the fire

bundles fuse into three, which pass into the stem to form pait

of the central cylinder. This course of the cotyledonary bundles

into the stem is interesting inasmuch, as is also the case with

tliose of the scale-leaves, it differs from the girdle-leaf-traces

of the fuliage-leaves in being perfectly straight, and radial ia

direction, whereas the girdles assume a tangential and circular

direction thiough the cortex of the stem. This latter course of

ite bundles is probably, therefore, a modern acquirement, the

leaf-trace bundles originally having a straight course like those

of the scale-leaves and cotyledons. As seen from the re:?pective

places of insertion of their bundles, the cotyledons are not both

placed at the same level on the stem. Eventually, the central

group of bundles of the stem, which are entirely collateral in

structure, and whose xylem is wholly centrifugal, form a cyhnder

^'tose bundles, in one or two places, are united to form an arc.

^ trant^verse section of the young plumular leaf shows a

S^^p of eight or nine bundles forming an irregular fl
;
they

appear under a low power perfectly concentric structures; in

^ality, the phloem lies on one side only, though very much

«^ved into an arc of tissue around the minute group of

scarcely thickened tracheides ; the phloem fibres are also already

^^fierentiated.

Unfortunately, the exact transition from stem to root was not

* *' Transfusion-tissue: its Origin aud Function in the Leaves of Gymno-

^P^^nous Plants'' : Trans. Linn. Soc. ser. IL Bot. vol. v. 1897, pp. 301-319.
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seen ; it must take place very liigli uj), immediatel}^ below the

iasertion of the cotyledons.

In the larger seedling, in the region close beneath the insertion

of the cotyledons, viz. in the upper hypocotyl, there is an oval

cylinder o£ well-developed secondary xylem and phloem enclosing

a parenchymatous tissue in which is the diarch plate of xylem

with its protoxylem group at each end, though this latter is be-

coming broken up and the pith smaller in area in the uppermost

part of this region. In the phloem, especially in the well-marked

primary phloem, are numerous fibres, somewhat resembling

tracheides as seen in transverse section. Outside this is a zone,

several layers thick, of pericycle, bordered externally by a well-

marked endodermis. In the pcricycle of this region of the root

concentric strands occur which, to the number of three or four,

and varying in size and development, occupy isolated positions

around the central cylinder. They are conspicuous and well-

developed. Their central portion is filled with scattered, iso-

diametric tracheides with reticulate thickenings, which are formed

by a surrounding cambial layer ; the latest-formed xylem-

elements on the periphery of these are rather more regular in

shape and position; phloem surrounds the whole, thus com-

pleting the stele (fig. 5). Lower down in the hypocotyl it is

seen how these structures originate. A cambium arises in the

pericycle, forming phloem on the inside towards the central

cylinder, and xylem on the outside. In some places, at the end

of the central cylinder, the extrafascicular cambium is seen to

be continuous with the normal cambium of the central cylinder.

Gradually passing into the upper hypocotyledonary region, this

anomalous cambium extends round and forms eventually the

concentric strands. This is evidently the same phenomenon as

that described by Gregg in the root of Cycas Seemanni, Al.

Braun*, although in my seedling the cambium has the form

of a local ring, and never forms a zone round the cen ra

of
cylinder.

In a younger part of the root, where secondary thickening

the central cylinder has, however, begun, there is as yet no trace

of the extrafascicular cambium. , . .

The youngest part of the root of the larger seedling is triarc ,

each group of protoxylem being forked, with diverging
arms.

An outer periderm of three or four layers is present.
The

3K t

J

Annals of Botany,' vol. i. 1887.
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.
jouagest part of the root of the young seedling appears to have
four protoxylem groups.

We thus see that it is as part of the earliest-formed tissues of

the seedling that the anomalous strands arise, for they gradually

dwindle and disappear both in passing upward into tlie plumular

stem and downward into the root.

The tracheides in the plumulur stem, cotyledons, and scale-

leaves have sealariform thickenings on their w^alls, which,

however, merge into slit-like pits and close reticulations.

Older Seedlings,

Two other seedlings of this plant came to my hand, both of

which are very much older than the last two described, and have

already undergone a considerable amount of secondary thickening

;

thev bear two or three foliage-leaves. The chief features in their

structure, to be enlarged upon below, are: the exfrqfascicnlar

collateral zones of secondary thickening outside the central

Ci/linder^ the secondary concentric strands and the obliquely out-

'/

of the leaf

\ ^

In the hypocotyl and the lowest part of the stem the central

cylinder is surrounded by a conspicuous irregular band of vascular

tissue, consisting of xylem and phloem in the normal position,

which in places is broken up into small semi-concentric strands.

In one of the plants, an extra strand, but very weak and incon-

spicuous, and with inverted orientation of parts, occurs between

l^he central cylinder and the first extrafascicular strand (cf. Ma-

crozamia Fraseri, Miq.) *'. Lower down iu the hypocotyl these

extrafascicular strands break up into concentric ^ivxxctnve^^ several

in number and of different si^es, which still lower down die out.

Passing in the opposite direction upward through the stem, the

outer strands become reduced and isolated and finally fuse with

the central cylinder. Some, however, appear to end blindly ni

Ae cortex.

These stra?ids are all secondary in origin, and doubtless re-

present a more advanced stage of the small concentric strands

flescribed in the root of the young seedlings.

In the hypocotyl broad strands are seen passing out obliquely

from the central cylinder, some of which arise opposite a proto-

* Worsdell : " On the Anatomy of Macrozaviia, as conipaied with tliat of

other Genera of the Cycadete," Ann. Bot. vol. x. 189G, pp. 610-612.
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xylem group, while others apparently arise from the region be-

tween two protoxylem groups. Some of these strands remain close

outside the central cylinder, with which they once again fuse in

another part of their course. Others pass farther out, and

become split up into three or four concentric strands or parts of

such. In the outer part of the cortex they assume a vertical

course ; tlieir tracheides are twisted about and run in almost

every direction. These strands, after their parts have become

fused into a single circular strand, whose centre is occupied by

short and angular tracheides, die out completely where that part

of the cortex which they traverse abruptly terminates, and the

root assumes a much smaller diameter.

In one place a small strand is seen running off straight to the

margin of the root.

All these structures, passing obliquely or radially outward

from the central cylinder, possibly represent the relics of an

effete lateral root-syt^tem, but of this I can say nothing certain.

In the other part of the stem occur other very small^ round,

concentric strands which are seen to run up to the base of the

leaves (fig. 6). They probably die out lower down in the stem, but

this was not traced. Along their vertical course they fuse here

and there with leaf-traces ; they also branch frequently, and are

therefore very unequal in size, varying also considerably ni

shape in different parts of their course ; in places they open on

one side, forming a small gap. In the upper part, near their

termination, the strands become crescent-shaped and collateral

in structure, and eventually fuse, just under the base of a leaf,

with a leaf-trace bundle.

The small strands just described are purely cauliue structures,

belonging to a system external to the extrafascicular strands

which occur immediately around the central cylinder, and per-

taining to the same category as the cortical cauline stran d

already known to occur in the adult stem of Cucas.

Some of the leaf^trace bundles, observed in the cortex^ of the

^

stem, have some centripetal xylem, which is quite conspicuous,

many have already lost it while still in the leaf-base.

^^
occurrence of this tissue in these bundles is interesting, for i i*

a rarity in the vegetative system, and is here to be consi ere

abnormal variation from the usual type
as constituting an

structure in these leaf-trace bundles.

of
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Cycas media, B. Br.

Adult Plant.

I investigated a large stem of this species, about 14 inches in

diameter, and containing about a dozen vascular rings', the

structure, therefore, would be in every respect much more

advanced than in the previous specimens of Ci/cas which I

had studied.

The only special points to be noted here are : the peculiar

ttructure of the girdle-leaf-trace bundles, and the large concentric

itrands in the cortex, the remaining parts of the structure being

sufficiently normal.

In the outer part of the cortex there is a very thick formation

of periderm, consisting of but a small quantity of cork, but a

very large amount of phelloderm, the latter containing great

numbers of stone-cells.

Euaning obliquely out from the periderm in a tangential

direction are the girdle-leaf-trace bundles, with their xylem

directed inwards. As seen in transverse section, i.e. in a

radial section of the cortex, these bundles are elongated radially

and are rather narrow tangeutially. Tiiey preseut a peculiar

feature which has not been noticed in the girdles before either

of this or any other genus, inasmuch as they exhibit a distinct

tendency to assume a concentric structure, a cambium extendnig

round in circular form on either side of the buudle and formmg

several layers of part-nchyma, amongst which occur, either in small

groups or singly, isodiametric or slightly elongated, reticulate

tracheides, of very irregular, angular shape. In some bundles

the concentric disposition of these secondary cells is not so

ohvious, but in others they form a nearly complete circular

strand, of which the bundle is a segment. As seen in longitudmal

section of the bundle, the xylem of its main part coasists, on the

inner side, of a band of reticulate elements, which are succeeded

ty scalariform tracheides, next to these come tracheides with

^ery thick walls, and, apparently, simple pits, for no border is seen

to be developed; tiie tracheides nearest the phloem have very

Barrow, elongated, bordered or scalariform pits. These girdles

Have an

iliem curved radial connexions.
In some parts of the cortex, at its extreme ouier edge, and
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just to the inside of tbe periderm, are found the cauline cortical

strands which run perpendicularly through the stem. At this

stage in the development of the stem they are of large size and

are greatly extended in the tangential direction, but very narrow

radially (PL 20. fig. 7).

They have a distinctly concentric structure, though, owing to

the compression which they have undergone through the growth

of the stem, tiiey appear rather to consist each of two mutually

inversely orientated strands, of which fig. 8 represents only a

small portion. In the central region of such a strand is a dense

mass of tracheides, irregular and angular and mostly isodiametric

in shape, and lying in every conceivable direction; many of

them have beautiful reticulations on their walls, others bordered

pits (fig. 9). Mettenius, in his description of these cauline

strands, speaks of these tracheides as pertaining to the pith,

which is a very natural inference from their position and very

irregular arrangement. They belong, however, to the xylem,

and are in reality the elements first formed by the cambium on

the inner side of the latter. Subsequently, the cambium foms

eight or ten layers of tracheides of the normal kind, which occur,

as seen in transverse section, either in single rows or in groups

of two or three rows, these strands being separated by wide rays

of parenchyma. The phloem is of about the same thickness and

contains great numbers of small fibres. As seen in longitudinal

section, the tracheides have bordered or scalariform pits. The

whole ofthe tissues composing these cauline strands are secondary

;

and the strands are situated immediately to the inside of the

periderm, if not partially embedded therein, for the large stone-

cells characteristic of the periderm occur in abundance m the

phloem of these strands, and appear to be in radial rows which

are continuous outward with those of the periderm, ^nc

strands are not always perfectly vertical, but occasionally assume

for a short distance a horizontal course ; at intervals the place o

juncture with a leaf-trace bundle is observed.

Tlie vascular zones, as above stated, are twelve in number^.

The segments composing them are very irregular in position a

the tracheides have the usual curved, bent course, as seen m

tangential section. The innermost zone of wood is very
^

subdivided in places into single rows of tracheides, *^^ P^^^.°*^.^^

matous tissues being greatly developed. Eemnants o

1
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protoxylem can be detected in the outermost region of tin-

pith. The tracheides of the secondary wood have the usual

bordered pits. On the inuer side of each zone of wood can

usually be seen the short, angular, irregularly-^shaped tracheidcs

that were observed in Macrozamia * in a similar position ; ttiey

often occur in yertical roAvs, at other times are irrenrnlarlv

scattered in the parenchyma. They are the first^formcd

tracheides of the outer, secondary zones of wood, and are of

the same nature as those of the cortical strands above described.

They usually have bordered j^its on their walls, but often have

a kind of reticulation instead, which is probably due to the

absence of the borders in closely-set pits. The phloem of the

secondary zones has often only half the thickness of the xylcm

;

it contains, as in all Cycads, numerous fibres.

In both transverse and tangential section the course of the

leaf-traces through the medullary rays is very well seen. In the

latter section, where they ai*e transversely viewed, their orien-

tation is seen to be rather diverse, the xylem being directed

either upw^ards, sideways, or obliquely.

The structure of the stem, as seen in this plant, is therefore

an extension, and the ultimate outcome, of the structure observed

in the nauch younger plants of Gycas revoluta^ Thunb.

none.

Macrozamia spihalts, Miq.

Young Seedling.

Two plants, both still attached to the megasporungium, came

under my investigation, one of \vhich had developed one or two

foUage-leaves, the other, being much younger, had as yet

developed

The only points of importance in the anatomy are: the

^milarity in structure of the cotgledons to what ohtains in

Cycas, the absence of any unusual structure in the pith of the

^tem, and the occurrence of obliquely outgoing strands in the

hpocofyj.

Ill the cotyledon the bundles are arranged as in the case of

Gf/cas. They are quite collateral in structure, but some amongst

ttem are more or less curved. A large amount of centripetal

^jlem is present, some of which extends round to the sides of

* Worsclell, in Ann. Bot. toL x. pp. 608, 613.
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the bundle ; the outermost tracheidcs are larger and have

reticulations on their transverse walls, some of the latter being

interspersed amongst the ordinary tracheides of the centripetal

xylem. Thus the same transition occurs here between the

centripetal xylem and the transfusion-tissue as is the case iu

CycCis.

The bundles of the petiole of the young foliage-leaf have the

normal Cycadean structure, the xylem consisting, iu the upper

part of the organ, chiefly of centripetal, in the basal part almost

entirely of centrifugal xylem. An interesting transitiou between

these two types of xyJem-development can be followed where, in

proportion as the centripetal xylem decreases, the centrifugal

xylem increases iw quantity, until the latter completely replaces

the former.

A transverse section of a tinck scale, situated in the region

between the insertion of the cotyledon and that of the foliage-^

leaves, shows it to possess three bundles with mesarch structure

and four or five mucilage-canals ; in each of the latter is a fringe

of thyloses, these not having extended as far as the centre. On

the dorsal side of the scale are two distinct layers of periderm,

which become confluent towards the margin.

The stem exhibits a single cylinder of vascular tissue. The

xylem-strands, as usual in Cycads, have a very irregular, curved

course. Eeticulate protoxylem-elements occur on the inner s

of the wood.

As showing what marked and important variation in structure

may occur between two species of the same genus in this order,

I may recall the structure of the stem of Macrozamia Fraseri,

Miq., in which, besides the first-formed cylinder, two or three

others arise successively on its outer side ; while in the pith ft

well-developed cauline system of bundles is present*. In

M. spiralis, Miq., neither of these highly interesting characters

in the structure obtain. It is true that 1 am describing very

young plants of this species ; but I feel sure that they are not so

young but that, if these characters were really possessed by t e

plant, they would already have given some indication of their

presence.

In a transverse section of the hypocotyl, where the centra^

cylinder is still of considerable thickness, strands of vas-

cular tissue are seen passing obliquely outward from t e

"^ Worsclell, Ann. Bot. vol. x. 189G.

ide
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central cylinder, so that throughout their course they apj)ear

in transverse section. They contain isodiametric, reticulate

tracheides. In one case snch a strand is seen to divide into

tliree distinct parts, apparently possessing root-structure, of

which the middle strand passes directly outwards, and one to

either side in a tangential direction. It is possible that these

strands belong to an effete system of lateral roots; and it is

probable that they are of the same nature as the large compound

strands described on a previous page as occurring in the cortex of

the hypocotyl of Gycas revoluta, Thunb., but one cannot speak

with any certainty. Two cases of dichotomous branching of a

lateral root were observed in a younger seedling, in which the

root-stele passes directly outward from the diarch stele of the

parent root and in the outer part of tlie cortex dichotomizes

po that each branch diverges to one side, passing obliquely

away ; a knob-like projection on directly opposite sides of

the root indicates the position of the young lateral roots,

lichich, however, would probably never become anything more

than rudiments.

Lower down the root becomes extremely swollen ; owing

to the enormous increase of the parencliymatous tissues, the

vascular strands composing the central cylinder become widely

lout the ground-tissue, and are

relatively but little developed and few in number. Characteristic

thin-walled sclerides occur in groups in the pith, cortex, or

medullary rays of the xylem.

In the lower portion of the root, where its flesliy consistence

las disappeared, the characteristic diarch plate is found. The

pericycle consists of from 5-8 layers of cells and is bounded by a

conspicuous endodermis. Dark-walled fibres occur scattered m
the cortex. Two layers of periderm are to be observed—the one

external and hypodermal, the other internal and occurring

immediately to the outside of the pericycle.

Stangerta paradoxa, T. Moore.

Young Seedling.

It was mj good fortune to be able to investigate a youug

needling of this plant grown in the Eoyal Gardens.

As the adult plant exhibits, both in its foliage and in the

niesarch structure of the vascular bundles of the peduncle, a
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striking approach to the more primitive conformation and

structure of Ferns, I began my study of the seedling plant with

the full expectancy of discovering some primitive character or

other which would serve to distinguish it in some way from

Cycads generally. And in this I was not disappointed, for the

especial point to be insisted upon in the following description is

the presence of concentric bundles in the coti/ledon, which, must be

regarded as of great importance ; beyond this, the only character

worth noting is the presence of ohliquely outgoing strands in the

hj2>ocotyl,\vhich supply an endogenously arisiug lateral appendage.

The young plant was attached to the megasporangium by its

cotyledons (Pi. 20. fig. 10); it bore a small foliage-leaf of four

pinnae and a very short radicle (figs. 11 & 12).

Each cotyledon has, iu the upper part, four bundles arranged

m a row parallel to the greatest width ; each bundle consists of

well-developed phloem, a small protoxyletn-group, and several

centripetal t. acheides (fig. 13). In the lower part of the lamina

of the cotyledon and in its stalk, besides the row of four or five

bundles, there are two or three others towards the ventral side,

which may be orientated like those of the normal row or may lie

sideways. Ascending towards the upper part of the organ,

however, the phloem of these inner bundles tends to disappear,and

about halfway up it may be either quite absent or represented

by but a few inconspicuous elements. (This may also occur m

the basal part.) At length, in the upper region, these bundles

entirely lose their phloem and their xylem becomes umted eac

with one of the normal bundles. ..
,

Descending towards the basal region, the bundles gradu^^y
f^

become more and more concentric, until the majority are com

pletely so. Those at the ends of the row remain semi-concentnc,

being still more or less collateral. The concentric hmdles are

extremely small, offering a striking contrast in t^^i^ ^^^P®''"^
.^

much larger collateral bundles of the upper laminar region.

^^^

centre is occupied by a small group of primary xylem
;
no seco^^

dary tracheides are pre.-ent. Primary phloem, at least in so

•^ ^
,-, J /fir, 1 PiV m other

bundles, would appear to occur all round (hg- ^o),

cases the bundle is enclosed on the ventral side by secon
^^y

phloem only. It will thus be seen that in the ^^^^^^^^^J*^^^^

plant a clear case exi.,ts of primary concentric lundles.
^^^ ^^

moreover, of no other instance in the vegetative foliar orga

modern Cycads where such structures are met with.
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In the sialic common to the two united cotyledons there are

four small bundles in the normal row of each half, mostly entirely

concentric (fig- 14), and one much larger bundle, collateral iu

structure and normally orientated, situated towards the inner

side of each half.

This large inner bundle has w^ell-developod xylem and phloem

in the normal position. On its iuner side there are several irre-

gular divisions in the cells bordering on the xylem. Higher up in

the cotyledon, but still in its basal part, the large inner biiudle

has a little phloem on the ventral side of the xylem, but the

phloem here appears to be dying out all round.

In the upper part of the stalk of the cotyledon, where it has

become a distinct and sepatvate organ, the tracheides of the inner

bundle become large and more or less isodiametric; divit>ion8

representing phloem occur on lofJi sides or all round t\\e xylem,

the latter case constituting it a concentric structure; the divisions

on the ventral side are much more definite and regular. Proto-

lylem is not here easy to distinguish, though in one ca*e one or

two small elements are seen adjoining the most definite divisions.

Still lower dow^n in the stalk the tracheidL-s are seen to run out

away from the bundle in a tangential direction, and are here

large, isodiametric, and angular. They eventually, lower down,

as shown by the succeeding sections, entirely vanish. The phloem

also disappears. The small normal bundles of the cotyledon,

in the lower part of the stalk, lose their complete concentric

structure (fig. 16).

Periderm arises all round the stalk of the cotyledon, cutting

off the outer few layers of cells.

In the lamina of the cotyledon bordering on the crushed

endosperm-layer, is a very conspicuous absorptive layer. Its cells

tave thick walls, dense protoplasmic contents, and conspicuous

nuclei.

I consider it highly probable that theprimary concentric handles

of the cotyledon of this plant, like the primary concentric strands

in the peduncle of the mature plant*, are relics of a structure

which was once, probably, a common feature of the ancestors of

the Cycadacese. the concentric very frequently replacing the

collateral arrangement of the vascular strands in those days. As

an instance amongst fossil plants which I believe to be nearly

*D.H. Scott: "The Anatomical Characters presentedby the Peduacle of

Cycadaceoe " Ann. Bot. vol. xi. 1897.
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related to Cycads, I may recall the primary concentric bundles

in the petiole of Ijyginodendron *, and in that of Calamopityi

Safttrni of linger t. In another nearly allied fossil group,

however, the MedtiUosece, the petioles, generally known under the

name of Myeloxylon, usually possess collateral bundles; but

the small concentric strands occurring in abundance in the cortex

of some specimens of stems of Medullosa are leaf-traces J,

although before entering the leaves they split up into collateral

bundles. Eegarding, then, these concentric bundles in Stangeria

as primitive structures, it is but natural to find tlie region where

the bundles are most clearly concentric to be the upper part of

the cotyledonary stalk, which is, in all probability, the oldest part

of the organ, so that the bundles from this point run through

tissues which, in the upper part of the organ, have been

formed by later apical, in the lower part by later intercalary

growth.

The young foliage-leaf which the seedling bore possesses a

lamina consisting of four leaflets (PL 20. fig. 12). The bundles of

the petiole, in its lower part, are three in number, corresponding to

the blunt, triangular form of the organ. Each bundle has a few

large, centripetal tracheides, and often, but not always, one or two

small centrifugal ones.

About two-thirds of the \vay up the petiole are one or two

small sharp projections, like remnants of spines. These show

periderm formation on their inner side, offering the appearance

in section as if some appendage had been there cut off: they may

possibly represent rudiments of pinnae §, In the uppermost part

of the petiole just below the lamina the bundles are four m

number, one or tw^o of which, by their double protoxylem, show

signs of forking. The petiole has liere two lobes on the ventral

face.

The midrib of the pinna has two bundles, each with one or

two centrifugal tracheides. The bundles in the mesophyll are

exceedingly small, often containing only two or three smal

* Williamson & Scott: *' Further Observations on the Fossil Plants of the

Coal Measures/' part iii. p. 712, Phil. Trans. Royal Soc. 1896.
^^

t Solras-Laubach : " Pflanzenreste cles Unterculra von Saalfeld," Abban

k, Preuss. GeoL Landesanstalt, neue Folge, Heft 23, p. 65, plate iv. (1896>
^^

X Weber & Sterzel : ' Beitrage zur Kenntniss cler Medulloseae/ PP- ^^'
'

figs. 7 & 8 in text, fig. 2, plate i., figs. 1-4, plate iii. (1896).

Solms-Laubach :
" Ueber Medullosa Leitckharti;' Bot. Zeit. 1897.

F. O. Bower, in Pbil. Trans, vol. 175. p. 590.
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tracheides, none of which are centrifugal ; but there is a large

amount of phloem.

The young stem shows four bundles in transverse section, of

ordinary collateral structure and with centrifugal, but no centri-

petal, xylem. Besides these central bundles there are six others

running obliquely inward. These are the cotyledonary bundle?,

three belonging to each cotyledon. Before uniting with the four

central bundles they would doubtless fuse into a smaller number,

hut I did not succeed in obtaining sections at a level low enou'^h

to see this. Higher up in the stem the four central buudles are

seen to gradually split into a greater number, which respectively

and mutually alter their positions. The larger products pass

outwards to provide the first one or two leaves. The smaller

products remain in the central region and form an arc which is

the nucleus of the youngest leaf \ immediately on the side of this

13 the apex of the stem^ consisting of meristematic tissue.

The transition from stem- to root-structure wa?, unfortunately,

missed.

The uppermost part of the prifuary root shows a triarch stele.

Between the three protoxylem groups are equally fi\r-prutrudiug

ijlem-masses, each with well-developed phloem on its outer side.

These are partly the result of the secondary thickeuing which is

present. Lower down, at two or three different levels, a lateral

«trand is given off, which, in one or two cases, appears to arise

opposite one of the groups of xylem and phloem with secondary

thickening situated between the protoxylem groups, as the con-

spicuous phloem-mass seems to be carried onward. The xylem

becomes entirely surrounded by phloem as the strand passes

outwards and downwards in an oblique direction, appearing all

the time in transverse section. Its tracheides are angular and

isodiametric. Lower down it is seen to pass outwards into an

endogenously-arising organ. It may be that the first-formed

lateral roots in the upper part of the primary root arise cndo-

geuously from the outermost part of the cortex, and that all the

later-formed roots arise in the normal way from the pericycle.

But I cannot be at all certain as to the exact nature of tliis lateral

appendage. It is probably homologous with the structures

observed in Cycas revoluta and Macrozamia spiralis (see above).

The youngest part of the root appears to be diarch m
structure.

^^'Jf. JOUEN.—BOTANY, VOL. XXXHT. ^L
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Adult Plant,

The middle portion of a stem^ whicli was from 6-8 inches in

diameter, was submitted to me for investigation. It offered,

however, no specially noteworthy feature in its structure. It

was found to be of the t}pe possessing but a single vascular

cylinder. The only two characters of any importance are: the

incomplete cauline strand m the cortex, and tliepeduncular bundles

of the pith.

The cortex is bounded on its outermost side by periderm eon-

sistini]; of a narrow outer rim of cork and a very thick inner layer

of phelloderm. The latter is built up of t^mall square cells arranged

in radial rows continuous with those of the cork-cells. Inter-

spersed amongst these are branched mucilage -canals. An isolated

case was observed in one part of this tissue, and nowhere else,

of a curious structure of secondary character running verticallr

or obliquely, and consisting of two strands, each composed of

short, angular, isodiametric, reticulate tracheides and thin-walled,

elongated, colouilesy cells, all these elements being cut off by a

cambium. The xylems of the two strands are directly opposed

to one another, the wide parenchymatous tissue separating them

being sometimes bridged by tracheides. In some places only one

of these strands was present, the other having died out, leaving

no trace, or its former position still traceable by a few cambial

divisions in the parenchyma. An outgoing leaf-trace bundle is

seen to be connected to one of these strands at one point.

All the cells of the cortex and pith are crammed full of starch-

grains, which are very minute and irre^jularly angled. No girdle-

leaf-trace bundles are seen, although these may have existed at an

earlier stage of the plant's life and been subsequently cut off by

the advancing periderm. All the leaf-traces observed run m a

fairly direct radial direction to the central cylinder. In one

place two contiguous leaf-traces running straight to the vascular

ring are united by a curved connexion, which, running out iro

one, bends back and joins the other.

The xylem of the central cylinder forms a rather narrow zone

divided up into narrow segments separated by medullary ray •

The tracheides composing the wood have a very irregular course;

as seen in a tangential section of the wood they bend ^^^/^^^^

about in every conceivable direction, forming a network r^' S^

whose meshes run the medullary rays. Their course ^PP^^^^
"

be far more irregular than is that of the tracheides in the s e

to



r

COMPAKATIVE ANATOMY OF THE CYCADACEJE. 453

of Cycas or Macrozmnia. All the tracheides of the secondary

wood hare ycalariform pits, this affordiag a marked distinction

from the two genera just cited. The protoxylcm is largely

obliterated ; its remains are seen scattered among the pith-cells

ia the neighbourhood of the ^ood, some of the reticulate elements

teiiig still preserved in tliis region. There is a large amount of

crushed phloem. The phloem docs not attain such a relative

thickness as is the case in Cycas or Macrozamia, heing narrower

than the xylem. It contains fibres.

In the pith are numerous branching bundles. They are seen

passino; into the ring all round its circumference, and they run

in various directions through the pith and branch considerably.

Some of the branches can be traced along medullary rays, where

they eventually unite with the vascular tissues of the cylinder.

There can be little doubt that these bundles belong to a pedun-

cular cylinder traversing the pith, a fuller explanation of which

will be giA^en when describing the next genus.

The only anomaly presented by the stem of this plant is the

peculiar strand of secondary tissue, composed of tracheides and

parenchyma, which apparently traverses the phelloderm at the

periphery of the cortex. It is highly probable that this tissue is

aTe>tige of some former system of cauline concentric vascular

strands characteristic of the ancestors of this plant, and I consider

5t probably homologous with the cortical cauline strands of

Ceratoxamia mexicana, Brongn.

A- large stem whose apex had been destroyed, and which was

<»therwise rendered unfit for further cultivation, was brought into

the Laboratory from the Gardens, and placed at my disposal for

investigation. It had a diameter of about 8 inches. This genus

also belongs to the type possessing but a single vascular cylinder,

'fhe stem, upon examination, was found to exhibit remarkably

c'early He presence of the successive peduncular cylinders of

^f^Bcular tissue in the pith, this being the only point of special

Jiiterest in the whole structure. The tracheides of the outermost

P^t of the wood of the cylinder have transversely-elongated

^ordered pits on their radial walls ; those of the innermost part

^f the wood have scalariform pits. The protoxylem elements

^ere not observed, having been destroyed during the growth an(

«^pansion of the pith-cells.

1

«. il 4.
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Tbe course of the separate strands composing the cylinder is,

as in all Cycads, extremely irregular and sinuous.

The cortex exhibits, in transverse section, great numbers of

wedge-shaped leaf-trace bundles of various sizes and of irregular

course, isolated or fusing together. In longitudinal section of a

leaf-trace bundle, the tracheides are seen to have all of them

Bcalariform pittings on their radial walls.

The wide pith contains a great number of bundles. These

are seen to occur in groups or series at regular intervals

upwards through the stem. Each group represents a cylinder of

bundles emanating from a peduncle situated in a lateral position

on the stem. Solms-Laubach* first explained in detail the whole

structure, showing that the stem of a Cycad was constructed on

the sympodial system (thereby confirming Karsten's and

Warming's observations) ; the peduncle, which originally con-

stituted the terminal portion of the stem and contained the apical

meristem, finally, with the ripening of the cone, ceases its growth

in length. The growth in length of the stem is continued by a

lateral branch, which, arising near the base of the peduncle, by

its increase in diameter and the expansion of its tissues gradually

presses the latter organ to one side, enclosing its basal portion

within its own tissues. In this way in an old stem a succession

of peduncular cylinders comes to be embedded withm the stem.

The course of these was very well observed in Ceratozamia. The

lowest of them was seen to enter the pith from the cortex m a

perfectly horizontal, those higher up in a more oblique and

gradually ascending, direction. As soon as the cylinder enters

the pith its bundles begin to branch and spread out in all direc-

tions, eventually fusing on all sides with the cylinder of the stem.

These bundles vary considerably in size and in structure.

some a cambium has formed, opposite the protoxylem, xyleman

phloem with inverted orientation of parts ; but the tracheides ot

the xylem are few in number, irregular in shape, and but slight y

Jignified, while the phloem is extremely rudimentary. The medu

^
lary bundles differ in shape and appearance from the leaf-traces o^

the cortex in the fact that the trachcidal rows of the xylem

J
not converge to a point so as to give the wedge-like character o

the bundle, but are spreading and curved on their inner si e

,

"Die Sprossfolge der Stangeria unci der iibrigen Cycadeen,

1890.
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they can thus be distinguished clearly as peduncular bundles,

iuid not belonging to the stem in which they are found.

Numerous mucilage-canals, of irregular course, occur in both
pith and cortex.

SUMMABT.

The following are the chief facts resulting from this invest!

gation

:

(1) Two young seedlings of Cycas revoluta^ Thuub., show very

well the general morphology of the parts at that stage : the large

seed, enclosing the connate fleshy cotyledons, each of which is

conduplicately folded ; the insertion of the latter on the stem

;

the plumule with its covering of scale-leaves. The chief points

in the anatomy of the seedling are : the enormous development

of the centripetal xylem of the cotyledonary bundles, and the

occurrence of anomalous rings of secondary thickening in the

hypocotyl.

(2) The chief features of the anatomy of the older seedlings of

the same plant are the following :

The extrafascicular strands of secondary thickening imme-

diately outside the central cylinder, which are collateral in struc-

ture and for the most part with the normal orientation of parts

(a single weak strand in one place having, apparently, a reversed

orientation of parts), these strands developing, doubtless, later

into the well-known extrafascicular zones of the adult stem.

The small concentric strands occurring in the cortex of the

stem, which are entirely of secondary origin, and correspond to

the large cortical concentric strands of the adult plant.

The large obliquely outgoing strands of the hypocotyl, which

nrn through various regions of the cortex, but whose destination

«nd homology are doubtful ; they possibly represent an effete

lateral root-system.

The occurrence of centripetal xylem in some of the leaf-traces

in the stem, while in some bundles in the leaf-base it has already

disappeared.

(3) In the large stem of Cycas media^ E. Br., the only feature

Worthy of special notice is the occurrence of girdhAeaf-traces in

the cortex having a tendency to assume a concentric structure

through the extension of their cambium in the form of a circle
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With the protoiylem as a centre- The large, auomalous cortical

strands are already known in other species of Ci/cas.
ft

(4) The occurrence in the hypocotyl o£ a seedling of Macro*

zamia spiralis^ Miq., of large strands passing obliquely from the

central stele to the periphery, splitting into three parts as they

approach the periphery of the root. These may belong to some

eflFete system of lateral roots. The absence both of extra-fascicular

zones and of a medullary system of vascular bundles in the stem.

thereby affording a remarkable difference from Macrozamia

Fraseri, Miq-

(5) The most important character of the anatomy of the

seedling of Stangeria paradoxa, T. Moore, is the occurrence in tbc

lower part of the kmina of the cotyledon, andjn the stalk common

to the two cotyledons, of primary concentric bundles, which,

passing both upward and downward in the organ, gradually

become collateral. This fact is probably of great phylogenetrc

importance.

In the root of the seedling large, concentric strands are seen

passing very obliquely outward from the central stele and entering

endogenous lateral organs arising apparently from some ou

layer of the cortex.

(6) The adult stem offers two points worthy of note
:

the

occurrence of peduncular bundles in the pith which are seen

passing into the central cylinder all around, whose ongm a^

course have been fully dealt with by Solms-Laubach ;
the incoin-

plete strands of vascular tissue in the periphery of the cort^^'

observed in but one isolated portion of the stem, and w ic

probably represent an effete cauline system of concentric stran ?•

(7) In the large adult stem of Geratozmnia mexicana, Brongn-r

Xke peduncular bundles ofthepitTi are the only characters calling

for attention, whose course in the pith and origin in tiie pedunc

can be at places observed with great clearness, thus
'^^'f""^'"J

Solms-Laubacb's previous investigations. Some of these
^

in the pith show a tendency to become concentric m struc ur
,

^
cambium forming xylem and phloem with inverted orien a

opposite the protoxylem of the bundle.

In conclusion, my best thanks are due to Dr. D- H. oco ,

his usual kind assistance and criticisms.
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I

EXPLANATION OP PLATE 20.

The following are the abbreviations used :—c^= cotyledon ;
y=:plu:iiule

;

5/=8cale-leaf ; Z^leaf
;
2^^=protoxylem ;

j:^ = centripetal xylera
;
x^^centri-

fugal xylem ;
^==xjlera ;

j»A=: phloem ; <;=cambium ;
ac= anomalous cambium

;

fs= cortical strand ; r=: radicle.

Ci/cas revoluta, Thunb.

Rg. 1. Young seedling with tbe cotyledons embedded in the megasporangium,

the outer coat of which is partly removed. Nat. size.

2. Another view of tbe same. Nat. size.

3. A somewhat older seedling with the cotyledons embedded in the

megasporangium, two scale-leaves enclosing the plumule, and an

elongated, branched radicle. Nat. size.

4. The same with the megasporangium entirely removed, leaving the

fleshy cotyledons exposed. Nat. size.

5. Transverse section of a portion of the root-stele from the hypocotyl of

a young seedling, showing one of the small extra-fascicular con-

centric strands. x45.

6. Transverse section of a cauline cortical strand from the stem of one of

the older seedlings.

Cycas media, E. Br.

Fig. 7. Diagram of a transverse section of a cauline cortical strand nt the

periphery of the stem.

8. Transversesectionofa portion ofa cauline cortical strand. XW-

9. Two tracheides from the central region of a cauline cortical strand.

Xl30.

Stangcrla paradoxa, T. Moore

Fig. 10. Seedling, will, ll,e cotjlcdons remo,ed from A. megaspcBOgiu™

n. TheiTLring ,.,e <ir.t foH.ge.le.f and tbe coijl.don. emb^Jded in

the megasporangium. Nat. size. ""
^ . _ v^f ni/e

12. Surface view of young foliage-leaf showing the four P-^^-
f;*"/^

13. Transverse section of a collateral bundle from the upper part of

lamina of the cotyledon. .
f

14. Transverse section of a concentric bundle from he
.

PP" P^^
;,

the stalk of a cotyledon where it is still coherent with the stalk

the other cotyledon. x390.

15. Longitudinal section of the same. X390.
^^ ^^^

16. Transverse section of a collateral bundle from the low p

stalk of a cotyledon where it becomes a separate organ.
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On the Occurrence of Care.v nelvola, Blytt, in Britain,

By G. C. DrucK M.A., T.L.S.

[Eead Srd March, 1898.]

The first reference to the occurrence of Care^v helvola in

Britain will be found in the ^ Scottish Naturalist,' vol. ii.

(1885-6), p. 268, where Mr. Arthur Bennett writes that "A
plant gathered by the late Prof. Balfour, on Lochnagar, on

11th August 1846, and regarded as Ca7'ex curta var. alpicola.ipvoTeB

to be C. helvola. Dr. A. Blytt has confirmed this identification."

In the 'Journal of Botany' for 1886, p. 149, Mr. Bennett

writes more fully :
—

" While examining my sj)ecimens of Care:c

curta var. ' alpicola (Wahl.) ' for the purpose of comparing

them with the C. vitilis of Fries, I was struck with the habit

of one so named [from] Lochnagar, which I received from the

Edinburgh Herbarium when Mr. P. M. Webb was Curator.

On dissecting a spike, and comparing with type-specimens

it seemed to agree with C. helvola^ Bl)tt, although decidedly

less luxuriant. I divided the specimen and sent Lalf to

Dr. Blytt, and he wrote, ' The Carex is no doubt C. helvola,

though scanty ; it will be well to gather it at Balfour's station.

The label runs thus :
—

' Carece curta, /3. alpicola (Wahl.), Loch-

nagar, Aug. 11, 1846, Prof. J. H. Balfour.' Tliis was iliree

years before the description of C. helvola appeared in Fries s

' Nya Botanika Notiser,' for 1849."

)

Mr
information about the plant has appeared in our British botanical

publications. In the last edition of the ' London Catalogue'

a query follows the census number ' 1/ so it would appear that

Mr. Bennett was not quite satisfied as to its being a British

plant. I am now enabled to give more precise particulars

respecting its occurrence in Britain. The recent history oi

its discovery is as follows :—In 1895 the Eev. W. 0. Wait

of Denchworth, a well-known bryologist,told me he had recently

seen G. approximata Qagopina) on Ben Lawers. I told hitn that,

so far as I was aware, that plant was not known to occur on

the Breadalbane bills and I should be glad of specimens.

Unfortunately he had not collected any, but in 1896 he again

visited the hill, in company with Mr. N. V. Sidgwick of Ghnst

Church, Oxford, who I believe had been his former companion,

i
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and they brought me some very immature specimens collected

at the end of June. Scanty though these were, I was at once

enabled to say they were 'not C. approximata, and I wa« at

first inclined to refer them to montane C. canescens, but sub-

sequent comparison with C. helvola led me to consider them

to be inseparable from it. I therefore sent a specimen to

Dr. Lange of Copenhagen, astiug him whether he considered

it to be that plant. He replied " that he thougbt the Carea-

must be C. maciJenta, Tries, which he considered to be synony-

mous with C. lapponica, O. F. Lang." It is figured in the

'Flora Danica,' Suppl. iii. t. 168. Not being satisfied with

this determination, I subsequently sent hiiu a somewhat better

specimen, when he replied " the young of C. canescens is very

difficult [to determine]. There is little difference between

C. canescens, macilenta, and lielvola. Tour specimen from

Ben Lawers is intermediate between the two latter, possibly

sooner the C. JielvoJa.^^

As there was still an element of doubt respecting the

identification, I postponed my publication of the discovery till

I had obtained further information. Accordingly I went to

Ben Lawers in the first week of August 1897, and aided by the

description of the locality given me by the Eev. W. 0. Wait

and Mr. Sidgwick, after a somewhat prolonged search I found

the Sedge in some abundance over a limited area, but the

season being backward the specimens were not mature and

the two roots I sent home both failed to produce ripe fruits.

I took a type-specimen of C. helvola with me for comparison,

and again I was unable to separate our plants from it, although

our Sedge is much less luxuriant and the stems are more curved.

I for-
That it was C. macilenta I could not myself beheve

warded fresh specimens to Mr. A. Bennett, who replied" that he

thought I had got hold of the real thing." Subsequently I sent

specimens to Dr. Christ of Basle, a well known authonty on

tlie Carices, and he replied that "The Scotch specimen is, no

doubt, the true C. helvola, identical with the plant of i inland,

Norway, and Greenland." Another specimen was sent to

Professor Blytt of Christiania, ^\ho answered that " 1 think you

niay name the specimens from Ben Lawers C. helvola. i i^

not quite Hke the most typical form, but it is very hke specimens

collected by me in 1867 and which I have determined as
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Prof. Blytt kindly sent me specimens collected at Lander*^.

the original station, and also some from the western alps of

Norway which are practically identical with those from Ben

Lawers.

The description of C, lielvola^ Blytt, in Pries, ' Bot. Notiser/

1849, p. 58, as given in N. J. Andersson's ' Cyperacese Scandinaviae/

p. 61 (1849), is as follows :
—

" Spica composita, gpiculis sub-quims,

Hnearihus, confertis (disticho-imbricatis), conformibus, terminali

basi mascula ; bracteis glumiformibus, brevissimis; fructibus

ovato-oblongis, in rostrum compressum sub-bidentatuin attenu-

atis, plano-convexis, enervibus, squamas ovatas acutas sequanti-

bus ; foliis planiugculls,

**Eadice, culmo, colore ct habitu priori [C'. microstacht/a]t^m

similliraa, nt vix distinctum dicores ; sed differt : radice densius

caespitosa, foliis latioribus (1-1| liu.), plani:>, marg. demum

subrevolutis, spicis omnibus acqualibus (termiuali sc. cetena

non majori, lineari, nee ad maximam partem v. tota mascula)

longioribus, excurvatis (in formam C. hrizoidis\ pallide fulvis.

"Haec planta memorabilis videtur, utpote locum in systemate

C. microstacliyce optime indicans. Cum ea specie eniui arctissime

conjuncta, habitu tamen et characteribus singulis C heleonastem,

norvegicam, et vitilem quodaminodo refert. A C. Jieleonaste

foliis fructibusque ore distincte bidentulo terminatis, a C. norve-

gica fructibus plano-convexis, rostratis, et a G. vitili squamis

longioribus, fructibus Isevibus non bifidis &c diversa/'

It is figured in the ' Flora Danica,' Suppl. i. t. 32.

In appearance our plant strongly resembles montane forms

of 0. canescens, to which plant I consider it closely alhed.

The chief differences are the darker and more cylindrical spike-

lets, the longer glumes, and the more bluish-green fohage.

Our lowland C. canescens has distinctly yellowish-green l^ves.

The Scottish C. helvola has a different habit, for instead of the

upright growth of the lowland C. canescens, the stems

outwards and are uniformly curved, in a manner somew a

similar to fruiting C. pilulifera. The chief
^^^''^''^^JJ'

however, to be found in the j^erigynium, which m C canesce

^

even in its montane forms, is distinctly ribbed, but is smoo^^

or nerveless in the Ben Lawers and in the Scandinavian P an

^^

How far this is due to the immature or barren condmon^^^

the fruit, I am unable to say. The texture of the P^^^^^!^^^^^

when examined under a lens is somewhat different,

slant

ni
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being laxer and having the appearance of being punctulate.

Hitherto I have been unable to find mature fruit of 0. hehola^

either iu the many specimens which I have examined from

Norway or from Ben Lawers, but even in young C. canescens

from Berkshire the ribs on the perigynium can be observed.

The perigynia are also somewhat shorter than in C. canescens^

and are more oblong in shape than the perigynia of a closely

allied plant issued in the "Herbarium Normale " of Schultz

and Dorfler (n. 3289) and named Garex Zahw [C. approxi-

mata x Persoonii\ Kneucker in ' Deutsche Botan. Monataschrift,'

k. (1891) p. 60, which has been found on the ascent of the

Grimsel growing with both its assumed parents. In this plant

the perigynia arc abruptly narrowed at both the base and the

apex so as to give it a skate-like appearance, and there is

more brownish coloration than in cur C. helvola. In external

appearance C. Zahiii bears a closer resemblance to our C. helvola

than that plant does to the Scandinavian C. helvola collected

by G. Blytt in Landers; indeed from outward appearance

C. Zahnii could scarcely be distinguished from our C.hehola,

but the shape of the sterile fruit differs as I have said considerably.

I do not l^y great stress upon the shape of immature and stenle

perigynia.

Another plant which bears a close superGcial resemblance

to our C. helvola is C pseudohelvola {C. canescens x norvegica\

Kihlm. in Herb. Mus. Fenn. ed. ii. p. 125-G, issued in the

same «' Herbarium Normale'' (n. 3095) and coming from arctic

Norway
; but in this plant the perigynia are distinctly ribbed,

the spikes more compact, and the spikelets arranged in the

manner characteristic of the Cyperacea^, while in our plant they

tave a spuriously distichous arrangement, the spike having a

flattened appearance

The question may be asked, Is C. Mvola a good species t"

Agaiast tins supposition may be urged the uuilorm stenlitj,

«eei.,g, as I have said, that in tlie many Scandinavian and bcotti^li

Bpecime

a mature fruit. Is it then a hybrid or a sterile form .
It a

hybrid, I should have no difficulty in suggcstrng C. canescens

as one of the parents, but bhould have great hesitation m

Darning the other. Dr. Christ has replied to my query.

" J'ai toujours pens6 que le C. helvola de Bbtt est uue de ces

«8peces qui doivent leur origine h deux plantes, et ces plantes
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ne dcvaient etre que C. lagopina {approximata) d'un cote, et

echinata ou Fersoonii d'un autre cote. C, helvola me semble

etre an ancien hybride devenue fixe, et plus ou moins stable, et

il n'est pas invraisemblable qu'il se presente sous quelques

formes legerement differeates. De ce point de vue il doit

etre extreuiement difficile de distinguer le C. helvola de nouveaux

hybrides entre les dites espcces."

I may add that the Eev. E. E. Linton has examined the

Ben Lawers plant, and considers it to be C. canescens X echinata.

In support of this view of the origin of our Sedge is tbe

occurrence of C. echinata in great abundance in the localitj.

But if this be the origin, we ought to see some evideuce of the

presence of C, echinata in our plant. We have seen that

the offspring of C. norvegica and canescens is a plant ^vith

strongly ribbed perigynia. Should we not expect then to see

traces of ribs on the perigynia of the offspring of two parents

each possessing ribbed perigynia ? I can see nothing in the

shape of the fruit of our plant, in its arrangement, or in its

veil ling which suggest the presence of C. echinata. Again we

might expect, if that suggestion be correct, to find plants

approaching to one or the other of the assumed parents. I

carefully looked out for such specimens but did not see any*

Indeed (7. helvola on Ben Lawers was singularly unvarjing

in appearance, being much more constant in character than

C\ flava or C. saxatilis which grew near. At the altitude where

the plant occurred, C. echinata was in flower while G. canescens

was fruiting. From the very close superficial resemblance

borne to our plant by O. Zahnii, the suggestion that C. appro^'

mafa is the other parent is perhaps more probable. Agains

this origin of the Ben Lawers Sedge is the fact that the oc-

currence of a approximata in the Breadalbane range of hi 8

has never yet been proved. The nearest observed locality o

G. approximata is Cairutoul, which must be fifty miles to
^

^

north-east, and consequently against the prevailing wind durin^

the flowering season. It may be that formerly G. ^PP^^^^'^^

occurred in the neighbourhood, but again undoubted ^^^^^^^

of G. Fersoonii and G. approximata are different in ^^^Pf
^^^^

those of our Scottish plant. I by no means assert that CM^
^^^^

(which may be an analogous plant to Salix SmitMana) i^

the offspring of C. canescens in one of its mountain
^^ ^^

with either G. echinata or G. approximata, but I ai
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positive evidence of the former, and in the case of the latter the

probable absence of one of the assumed parents is a difficulty

which appears almost insuperable.

I shall content myself with remarking that I cannot separate

the Ben Lawers plant from (7. lielvola^ Blytt, and shall leave

more experienced workers to decide upon its origin.

C helvola is kept as a distinct species in the 'Index

Kewensis/ Richter's ' Plantae EuroptTO)/ and Nyman's ' Con-

spectus Flora) Europseae.' In the List of European Carices

which appeared in the ' Comptes-reudus ' of the Societe Royalo

deBotaniquc de Belgique, vol. xxiv. pt. 2, pp. 10-20, from the pen

of Dr. H. Christ, it is also given specific rank, but a note is added

" an C, microstachya-canescens ? Boeckeler, Linnrca, 1875, p. 133.'*

Dr. Christ places it in the Section 31. Lagopina^ of Nyman,

thus widely separating it from Section 28 which contains

C. canescens. Under C, canescens he groups C. vitilis^ C. Per-

iooniiy O. canescens var. suhloliacea, Laestad., and C. macilenta.

Nyman also separates the two plants widely

—

C, Jiehola being

no. 108 in Section C. Heterostachyse distigmaticae mucronatae,

while C. canescens no. 125 is in Section E. Homostachyse hypar-

rhense canescentes. To me the grouping would appear more

natural if the Lagopinse followed the Canescentes. At any

rate the separation of (7. helvola from C. canescens appears to

be untenable. The distribution of C. helvola as given in

Nyman's Conspectus is ''Norv. Suec. bor., med. Fenn. mcr.

Siles. (r.). Tyrol, (r.)."

It is possible that the Silesian and Tyrolean specimens might

niore correctly be referred to C. Zahiii,

The station of C. helvola on Ben Lawers, where it is frequent

over a limited area, is a micaceous bog made by a small moun-

tain stream, which has broadened out one of the flatter terraces

on the eastern side of the mountain, at an altitude of about

8000 feet. C. echinata grow pL

0. saxatilis are in the same neighbourhood. In a similar bog

200
nearly the same habit as C. helvola), but I did not observe it

growing with C. helvola, nor at higher positions on the eastern

side. On the western side of Ben Lawers I found a few

plants of a helvola at a higher level, probably over 3400 feet,

and on this side some quantity of a form of C. canescens (var.

rolusta, Blytt), which by some British botanists would be
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named C. alpicola, Wahl., grew in an equally elevated situation.

This dispelled the thought that had been in my mind that

C helvola was only a sterile form of C, canescens caused by

growing at so great an altitude. I hope the specimen wbich

Mr. B. S. Ogle is cultivating for me may, when mature, throw

some additional light upon the subject.

In conclusion I may say that in 1896 I made an unsuccessful

search for C. helvola on Loch-na-gar, but I had so little time

at my disposal that I was unable to examine the southeru slope,

where in the eighties I remember seeing mountaia forms o^

C. canescens. Pfarrer Kiikenthal has recently seen our C. Tiehoh

and considers it to be canescens Xlagopina.

On Limnocarpns^ a new Genus of Possil Plants from tie/

Tertiary Deposits of Hampshire. By Clemen^t EeidV

r.L.s., p.a.s.*

[Read 17th March, 1898.]

e

While engaged on the Geological Survey of Hampshire

during the last ten years, I have found abundance of a fruit

closely allied to Potamogeton and to Buppia, though difftTing

materially from those genera. As no generic dtscrijiion

a])pears to have been published, and this seems to be one of the

rare cases in Avhich a Tertiary plant can be shown to belong

to a generic type now extinct, I have delayed publisliiiig the

new genus until further material could be obtained and some

doubtful points could be cleared up.

No description can yet be given of any part of the plant

except the fruit, though the type species seems io liave bad

linear leaves like those of Ruppia or of many species of

Potamogpton. Leaves of this character occur in certain seams of

oata in the Lower Headon Beds containing no fruits except

those of Limnocarpus,

LiMNocAKPus, genus novum e Naiadacearum.

Pructus succulmtus ? Carpella 2, pedicellata, sese marginibus

ventralibus adherentia : endocarpium durum, a tergo carlnatum,

admodum foveatum, rugosum : rostrum productum. Semen

eirca loculi processum curvatum, testa coriacea.

Species unica, herbie aquaticae.

Accedit Potamogeiono sed ab eo carpellis 2 nee 4 discrepat.

* By permission of the Director-General of the Geological Survey.

1

'i
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Aquatic herbs ; fruit succulent ? Carpi'ls two; eudocarp

hard, dorsally keeled, deeply pitted and wrinkled, adhering by

the ventral margin, stalked ; beak elongated ; seed curved round

a process from the cell, testa coriaceous.

LiMNOCAHPUS HEADONENSIS, UoHs.

Syn. CarpoUthes headonrnsis, J. S. Gardner in Hop. Brit. Assoc. 1887,

pp. 420, 421, pi. 3. fig. 30.

Eudocarp 2 mm. long by I'o mm. broad, iullatt'd, laterally

compressed, deeply pitted ; a large oval oblique pit on the side

corresponds with the internal process round which the seed

is curved; pedicels converging, about ^ the length of the endo-

carp ; beak slender, parallel, about | the length of the eudocarp.

The fruit resembles that of Potamogeton^ but is distinguished

by the carpels being adherent, 2 instead of 1, and by the pitted

/

I

1

\

a

\\ .

b

Li'/nnocarpus hcadojicnsls,

«. Endocarp, side view, the second carpel sbown by dotted line, b. Transverse

section through fruit, c. Endocarp of auotlier specimen, dorsal view.

d. Seed somewhat shrivelled, from another specimen. All magnified 10

diameters.

endocarp with long slender stalk and beak. These characters

prohably indicate tliat the two carpels were buried in a succulent

exocarp; for pitted endocarps usually belong to fleshy fruits,

^^d the convergence of the stalks would scarcely bring the

carpels together edge to edge, unless they were already in some

^ay connected. Most of' the endocarps are found detached,

^t I have now seen six specimens in w
adhere by their narrow ventral edw.* The inflation of the

hich the ripe endocarps

* The attachment is often so slight tl.at several fruiU have divided in

^^ attempt to remove the adhering sand.
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endocarp, and the absence of any trace of lateral pressure or

facetting in any of the specimens examined, show that the

carpels cannot have exceeded two. In germination the keel

becomes detached, and is therefore missing in many specimens.

The genus occurs in brackish-water deposits throughout the

Oligocene strata of tlie Hampshire Basin. The type-specimens

are from the Lower Headon beds of Hordle cliff, the same

species ranging upwards into the Hamstead series. Badly

preserved endocarps, perhaps belonging to another species of

the genus, or to Potamogeton^ occur in the Mead End beds, at

the top of the Barton Sands.

In 1862 Heer described * as Cyperites Forbesii some fruits

from the Hamstead beds. His figures are not satisfactory;

and the types cannot be recognized in the Burdett-Coutts

collection, now in the Museum of Practical Geology, which he

used, though several slabs of clay full of seeds, apparently

named by Heer Cyperites Forhesii, are there f. Heer's reference

of the fruits to Cyperacese, suggestion that they may be the un-

known fruits of Cyperus reticulatus^ and description, which in

nearly every particular is unlike that of the genus Limnocarpus,

may make it seem absurd to suggest that he has been mistaken.

His remark, however, that they occur in '' great numbers

together in the upper three feet of the third division [of the

Hamstead Series] of Edward Forbes'' is curious, for all the

recognizable specimens on the slabs in the Museum of Practical

Geology belong to LimnocarpuSy too badly preserved for specific

determiuation, though perhaps representing only a smaller variety

of i. headonensis. There is nothing in the collection that I can

refer to Cyperace^, though some of the crushed and distorted

specimens seem to resemble Heer's figures. Mr. E. T. Ae^ton

and I think that in all probability a mistake has been made, and

that through describing badly preserved specimens Heer missed

the essential characters. If such be the case, Heer's species

must be deleted, being so described and figured as to be quit^

unrecognizable. Perhaps, however, the real Cyperites £<>} e

may have found its way into some other collection, for severa

plants figured on the same plate cannot at present be traced.

* Quart Journ. Geol. Soc. vol. xviii. p. 373, pi. xviii. figs. 20 & 21.
^^^

t Similar fruits have heen figured by J. S, Gardner also as Cypentes

op. cit. fig. 16.
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On the Structure and Developmefnt of Dendroceroi, Noes. By
Douglas Houghton Ca^epbell, F.M.L.S., Professor of

Botany, Stanford University, California.

(Plates 21 & 22.)

[Read 21st April, 1898.]

The Anthocerotacea) stand very much alone, and their affinities

with the other Arcbegoniates have given rise to much discussion.

All the members of the order agree closely in the character of

the sexual organs and sporopbyte, which differ much from those

of the other Hepaticse, and the single cbromatophore in each cell

of the thallus is a peculiarity which they share with no other

Muscinese, but in which they rather resemble certain Algae.

There are three well-marked genera of the Anthocerotaceae

which, while differing from each other in certain minor par-

ticulars, are obviously closely related among themselves, but

show no very clear evidences of relationship with any other

Hepaticse. These genera are Notothylas, Sulliv., Dendroceros,

Nees, and AntJioceros, Mich. The latter genus includes the

greater number of species and is widely distributed throughout

temperate and tropical regions ;
Nototliylas, with a much smaller

number of species, seems to belong mainly to the temperate zones;

vhile Dendroceros is exclusively tropical in its range.

Anthoceros, being widely distributed in Europe, has been the

subject of repeated investigations; and Nototliylas has been

studied by Leitgeb *, to whose researches on the Liverworts

80 much of our present knowledge of these plants is due.
^

More

recently the development of this plant has been studied by

Mottier t, and the present writer has considered this genus as

^ell as Anthoceros in a recent work J. Practically the only account

of Dendroceros which is in any way complete is that given by

I-eitgeb in the work already referred to. WhUe this observer was

able to make out an amount of detail which is really astonishmg

considering that he had herbarium-material only at his disposal,

^Wch comprised little except miature plants, there were a

number of iTnT.nr+or.f T^ni^ts which his imperfect material obhged

Lebermoose

^

tt. Leitgeb, Untersuchiragen iiber die Lebermoose, ixeii, "•

t D. M. Mottier, " Contributions to the Life-History of Notothylas, Annals

^tany, viii. Dec. 1894.

\ D. H. Campbell,

MacmiUau, 1895.

Mosses and Ferns

1*1X5. JOURN.—BOTANY, VOL. XXXIII. "^ *



468 PROF. D. H. CAMPBELL ON THE

him to leave incomplete, and it was with the hope of cleamg

these up, as far as possible, that the present work was

undertaken.

During a visit to Jamaica in the summer of 1897, Dendroceros

was met with, several times, and an abundant supply of material,

preserved in chromic acid and in alcohol, was procured. Eiami-

uation of this showed that all stages of development were

present, and although the study made was hardly an exhaustive

one, it is believed that the most important gaps left by Leitgeb's

investigations have been filled.

The common species, to judge from a comparison with

Leitgeb's description of the genus, was D. Breutelii^ Nees,

but a second species, possibly D. crispus, Nees, occurred

growing with the first. As the two are much alike in appear-

ance it was supposed that we had only one species, and it was

not until the investigation of the ripe sporogonium was made

that the error was discovered. It was therefore impossible to

decide from which species some of the preparations were made,

as they seem to agree almost exactly in everything except the

character of the spores and the cells of the sporogonium-wall.

All the species of Dendroceros are epiphytes, in this respect

differing from the other genera, which are mainly terrestrial.

They grow upon the stems and twigs of small trees and shrubs,

near the ground, and also may cover the upper surface of the

leaves. Most of the specimens were collected at an altitude of

between 1000 and 2000 feet, where the precipitation ^va8 very

heavy and the tropical conditions pronounced. Most of my

material was procured in the mountains south of Port ^"*^
on the road to the Cuna Cuna Pass. Here the plants occuiwl

in great profusion, covering the stems and lower twigs of a

number of shrubs, especially a species of JEugenia, probably e

common Eose-apple, E. Jamlos, Linn. In this case the broa^

evergreen leaves were often almost covered with the Bendrocer

distingui

of the other Anthocerotaceae by the possession of a
^® °'^^

midrib, with a more or less lobed lamina on either side. °^
^^

quite like a Fossombronia in habit, but the microscope at^n^^

reveals the single chloroplast in each cell, so that even

sterile the plant is unmistakable.
^^^3

The sporogonia are produced freely, but are not so num

when
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aa those produced in certain species of Anfhoceros and Hoto-

tliylas. In size they are intermediate between these, seldom

exceeding one or two centimetres in length. Like all the other

Anthocerotaceae, the thallus always contains colonies of Nostoc,

which are here very conspicuous and form large globular

swellings upon the upper side of the thallus, close to the midrib.

The thallus in all the described species of Dendroceros agrees

in having a well-defined midrib and thin lateral lamina. In

B. Breutclii the midrib shows no intercellular spaces, but small

ones occur between the cells of the lamina. Certain species,

however, like D. javanicus, Nees, have large lacuna) in the midrib,

whose surface presents an areolated appearance like that of the

Marchantiacese*. Similar lacunae occur in the thallus of Nolo-

thylas orbicularis, Sulliv., and some species of Anthoceros.

The apical growth of the thallus of B. Breutelii has been

studied by Leitgeb t, and his account agrees in the main with

my own, although tbere are one or two points of difference,

vertical longitudinal section (PI. 21. fig. 1) presents the same

appearances found in most fern-prothallia and in Pellia eiiiphylla,

Corda. The large apical cell appears semicircular and extends

the whole depth of the thallus, and the segments cut off from its

inner face extend also completely from the dorsal to the ventral

surface. Horizontal sections (figs. 2, 3) show at the apex one or

two nearly oblong cells, and while it is probable that usually,

at least, there is but one initial cell, it is possible that

there may be more. In the form of the apical cell Dendroceros

differs both from I^ototliylas and Anthoceros, where two sets of

tasal segments, alternately dorsal and ventral, are found, instead

of the single one found in Dendroceros.

Each primary ba.al segment of the apical cell in Dendroceros

(fig. 1) is first divided into two equal cells by a median longi-

tudinal wall, thus forming a dorsal and ventral semi-segment.

Each of these is next divided by a vertical wall parallel to the

base of the apical cell, so that the whole segment is now diTided

into four si.uilar cells, two dorsal and two ventral. Leitgeb s

figure : does not show the formation of vertical walla until

a much later period, the second walls in the segment being

represented as horizontal. In all the preparations examined by

tbe writer, the horizontal walls only arose after one set ot

* Leitgeb, Uuters. lib. Lebermoose, Heft 5, p. 30. T
•

*"• P-

\ Leitgeb, /. c. pi. 2. fig. 1.
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vertical ones had been formed. As soon as tlie horizontal wall»

are formed in the dorsal and ventral cells the midrib becomea

four cells thick, and later horizontal walls make it much thicker

farther back from the apex. As the alternation of vertical and

horizontal walls is quite regular for some time, the limits of the

original segments can be traced for a considerable distance back

from the apex. Besides the basal segments, which contribute

mainly to the formation of the midrib, there are also formed

lateral segments which remain undivided by horizontal walls, and

give rise to the thin lamina.

The formation of the " stomata " or mucilage-slits upon the

thallus was not studied in detail, as Leitgeb has given a full and

accurate account of these structures, which agree in all par-

ticulars with the similar ones in Anthoceros. As in Anthoceros^

these are always associated with the formation of the conspicuous

Nostoc'colome^, the filaments entering the thallus through the

mucilage-slits.

The Sexual Organs.

All the species of Dendroceros examined are monoecious,

and there is no evident regularity in the occurrence of antheridia

and archegonia, except that as a rule several of one or the other

are formed in succession. As in all the Anthocerotacese, they are

sunk in the thallus and are very inconspicuous, except in the

case of the older antheridia, which in Dendroceros are very much

larger than in either Anthoceros or Notothylas.

Leitgeb gives a brief account of the archegonium, but there

are several points worthy of note which he seems to have over-

looked. As the young archegonium is completely immersed m

the thallus, and the mother-cell hardly distinguishable from the

surrounding tissue, it is not possible to assert positively its eiac

relation to the segment of the apical cell in which it is formed.

The walls by which it is cut out, seen in transverse section,

shown

agrees

rotacese. This cell then by transverse divisions (% 5) gives ri

to the axial row of three cells, found in the young archegonium.

The lower cell, by a subsequent division, gives rise to the egg^

cell and ventral canal-cell ; the middle one, by a series ot ni^^

^

verse walls, produces the row of four or five neck-caua -^e^^^r

while the upper one, by two intersecting vertical wal s,

four
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two cover-cells are formed. When the archcgonium is ripe, its

apex is raised slightly above the general leA'el of the thallus.

If we compare the archegonium of Dendroceros with that of

Notothylas and AnthoceroSj it is found to be to a certain extent

intermediate in character. The primary axial cell is broader than

that of the latter, but not so broad as that oi Notothylasj and the

same is true of the primary neck-caaal-cell.

As in the other genera, the egg-cell does not fill the cavity of

the venter. At maturity the archegonium opens and the cover-

cells of the neck are usually thrown ofF, while the cells below

them diverge more or less.

The Antheridiuvi.

The

of the other Anthocerotacea), being much larger, solitary, and

having a long pedicel, while in most species of Anthoceros aud

l!!otothylas the antheridia are short-stalked and occur in groups

formed from the division of a common mother-cell.

Owing to the very incomplete account of the antheridium

given by Leitgeb, its development was followed with some care.

As was shown by Hofmeister *, and later confirmed by Leitgeb

and others, the Anthocerotacese differ from all other Hepaticae

in the endogenous origin of the antheridium. In all of them it

arises from a sub-epidermal cell, which either develops at once

into a single antheridium or, more coinmonly, divides into a

number of cells, each of which produces an antheridium.

In Dendroceros the antheridia are formed in strict acropetal

succession, the youngest ones being found very near the apex.

They are arranged in two lines, one on either side of the midrib.

The mother-cell cannot be certainly distinguished until it

begins to separate from the adjacent cells, when it is readily

recognized, as the space about it is lined with a mucilaginous

matter derived from the partially disintegrated cell-walls, which

stains very strongly with Bismarck-brown or haematoxylm.

The first division in the superficial cell by which the antheridial

cell is cut off occurs in the second or third segment from the

apex of the shoot, and the result of this division is the fonnation

of two cells, an outer and an inner one, of which the latter

tecomes at once the mother-cell of the single antheridium. A
second transverse wall makes its appearance very early in the

* Hofmeister, « The Higher Cryptogamia," Ray Soc. 1862. p, 7.
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outer cell, so that the young antheridium is separated from the

siu'face About the

same time, by a partial disintegration of the surrounding cell-

walls, the young antheridium becomes separated from the

adjacent cells except at one point, which becomes the point of

attachment for the pedicel. By the rapid growth of the sur-

rounding tissue, the space about the antheridium becomes rapidly

larger and very conspicuous (PI. 21. fig. 8).

In all the youngest stages observed, the antheridial cell was

decidedly elongated parallel with the axis of the shoot, instead of

vertically as is the case in Anthoccros and Notothylm^ and the

point of attachment is at the back of the cavity in which it lies,

instead of at the bottom. Consequently the young antheridium

(PL 21. fig. 8) lies almost horizontally instead of standing upright.

In both AntJwceros and Notothylas the first division in the

primary antheridial cell is vertical, and is usually followed bj a

second vertical wall at right angles to the first, so that four

similar cells are formed which give rise to as many antberidia.

In Dendroceros^ however, the original cell, as we have seen, forms

but a single antheridium.

In Anthoceros each secondary antheridial cell divides precisely

as did the original one, into four, by intersecting vertical walls,

after which a transverse wall is formed in each cell, which

separates a stalk-cell from the body of the antheridium. The

divisions in Notothylas are similar, but less constant, as some-

times the separation of the stalk may be effected by the first wall

formed in the antheridial cell.

In I)e7idroc€ros, to judge from the small number of the very

early stages available for study, the first wall (PI. 21.fig. 7) separates

the stalk from the body of the antheridium, after which two

intersecting longitudinal walls arise in each of the primary ceUs,

by which they are divided iuto four equal cells. In the stalk

one of these walls may be suppressed, and the stalk remains m

consequence composed of but two rows of cells, as Lei ge

describes *, but wbere both are formed, a cross-section of t e

stalk shows four cells arranged quadrant-wise (fig- 10)-
.

The divisions in the upper part of the antheridium resemDie

those in Antlwceros. Each cell is first divided by a
^^^^^J^J!^

wall (PI. 21. fig. 8) into two, of which the one next the stalk is

^^
smaller and contributes to the basal part of the anthendiu

* Unters. iib. Lebermoose, Heft 5, p. 33.
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wall ; this is followed by a second transverse wall in each of the

Jterminal cells, and in each of the resulting eight cells there thei

is formed a periclinal dividing it into an inner and an outer cell

(fig. 9). The inner cells, by rapid divisions in three planes,

give rise to the central mass of small, nearly cubical sperm-cells,

while the outer layer of cells divides no further by periclinal s,

but remains permanently but a single cell in thickness. Each

of these outer cells contains a single chloroplast as in the other

genera. There is very little displacement of the cell-walls in the

iimer mass of sperm-cells, and these are arranged in nearly

cubical masses, corresponding to the early divisions iu the central

cells (fig. 12).

The sperm -cells are too small to make possible a satisfactory

study of the spermatozoids, and as there was no indication of any

variation from the type of structure found in the other Hepatic©,

DO attempt was made to trace the development of the spermato-

zoids. The latter are small, but were not studied in the living

material owing to lack of facilities when the material was

collected.

The ripe antheridium, as Leitgeb showed, is very large and

the stalk extremely long so that it is coiled up within the cavity

containing the antheridium. The upper wall of the cavity

projects strongly above the surface of the thallus, forming a

neariy globular protuberance easily seen with the naked eye,^ and

Nostoc

The Sporopliyte

As might be expected, from its intermediate character in

otter respects, the sporogonium of Dendroceros is also, to a

certain

thi/las and Anthoceros. The structure of the sporogonium in the

Mottier *, whose results agree

ade

confirm

may he secondary, but show that, as in Anthoceros, the columella

is formed by the first periclinals in the upper cells of the embryo.

In Notothylas, as in most Hepaticae, the first wall m the

embryo is transverse and divides the embryo into nearly equal

parts

Dec

Leitgeb
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into nearly equal octants, as in the Marcliantiaceae. In Antliocerot

(at least in A. fusiformis^ Mont., which was specially investigated

by the writer *), the first wall in the embryo is vertical, and is

followed by a transverse wall in eacb cell, the resulting cells

being of very unequal size. (See * Mosses and Perns/ fig. 59.)

The youngest embryo met with in Dendroceros is shown in PL 22.

fig. 13. The arrangement of the walls indicated that the primary

wall here is longitudinal, as in Anfhoceros, but the first transverse

wall is nearly median, and the lower cells are thus decidedly

larger than in the latter genus, and it seems probable that the foot

is determined by this first transverse division, as in NototTiylas^ and

does not involve the second tier of cells as is the case in Anth-

ceros. All three genera agree in having the embryo in this

stage made up of three tiers of cells, each composed of four cells

arranged quadrant-wise in cross-section (figs. 13, 15).

The next divisions in each of these three tiers separate four

central cells (endothecium) from usually eight peripheral ones

(amphithecium) (PI. 22. fig. 16). In Dendroceros, as in all the

AnthocerotaceaBjit isfrom the amphithecium that thearchesporium

develops, the whole of the endothecium in the upper segments of

the embryo going to form the columella. The archesporium is

determined by the first set of periclinals in the amphithecial

cells, and at first forms a single layer of cells extending over the

columella and reaching to the base of the middle one of the three

primary segments of the embryo (PI. 22. fig. 14). In this respect

Dendroceros differs markedly from AntTioceros^ where the forma-

tion of the archesporial cells is confined to the terminal segments

(see fig. 60 in 'Mosses and Ferns'). Leitgeb's figure of an

embryo of Dendroceros (Heft 5, pi. 3. fig. 10) agrees closely with

PI. 22. fig. 14, given here. In Notothylas there is usually a

zone of tissue between the foot and capsule in which the

archesporium cannot be made out, and it is not impossible that

this may also be the case, sometimes, in Dendroceros.

In regard to the development of the sporogenous tissue,-

Dendroceros is the most reduced genus of the order. Wnue

Notothylas the archesporium becomes very massive, being three or

four cells in thickness, and in Anthoceros regularly two ceUs

thick, in Dendroceros the periclinal walls in the archesponum

are very irregular and may, at certain points, be comp e e y

* Campbell, * Mosses and Ferns/ pp. 127-136.
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suppressed, so that it remains permanently but one cell thick.

The arrangement o£ the sporogcnous and sterile cells, too, is

much less definite than in the other genera. Occasionally (PL 22.

fig. 17) there is a fairly regular alternation of sporogcnous and

elater-cells, determined sometimes by oblique divisions of tho

primary archespori;)! cells into two of unequal size, tho larger one

becoming the sporogonous cell, the other, one member of an

elater. Quite as often, however, some of the primary cells

remain undivided and, enlarging rapidly, form at once the mother-

cells of the spores. The others divide once longitudinally, and

become elater-cells.

The columella in tlie forms examined by me corresponds very

closely in the arrangement of the cells to that of Anthoceros^

showing in cross-section (PL 22. fig. 18) usually sixteen cells

arranged very regularly. As in Antlioceros, these cells later

separate somewhat, showing intercellular spaces at the angles.

Leitgeb's figures of D. cicJioraceus show a more massive columella

and a relatively slight development of the amphithecium.

Each sporogcnous cell gives rise to four tetrahedral spores iu

the usual manner. These spores are much larger than in the

other genera, and may remain undivided until the dehiscence of

the sporogonium (I). Breutelii), but in the second species

examined (probably D. crispus, Nees) the spores germinate within

the capsule and become multicellular bodies of considerable size

licfore they escape. Leitgeb records similar multicellular spores

in several other species, e. g., D. crassifiervis, Lehm. & Liudenb.,

-D. cichoraceus, Lehm. & Lindenb., and states that in the latter

species both unicellular and multicellular spores are found. He

infers, and probably with reason, that the multicellular spores are

«imply accelerated phases of germination such as occur in Pdlia.

In the cases observed by the writer where multicellular spores

occurred, all the older sj^ores showed this condition, and all the

spores of a tetrad developed perfectly, there being no such abortion

of two of the spores of the tetrad as Leitgeb describes and figures.

As already indicated, no constant relation between sporo-

gcnous and elater-cells can be made out. The elaters, as is

^•^11 known, are not single cells, but arc composed of two or

t^^ee cells joined end to end. There is no indication that the

Pnmary elater-cells undergo further transverse division, but the

f;^lly-developed elater is composed of several of these prnnary

er.cells which simply cohere, as is the case in

^^^^'. JGUUN,—nOTA^T, VOL. XXXIH. ^
^'

Anthoceros.
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The single broad spiral band developed npon the wall of the

elater seems to be a constant characteristic of the genus. The

fully-developed elaters are packed in between the spores, and in

stained sections are very conspicuous on account of the strongly

stained spiral (ng. 19, eh).

The outer cells of the capsule become much thickeuecl at

maturity, but differ a good deal in the two species examined.

In D. Breuielii the cells were elongated with the lateral walls

uniformly thickened. In D. crispus (?) they were shorter and

the corners were thickened, so that they presented almost the

appearance of typical collenchyma-cells.

The dehiscence of the capsule is usually by two valves, as in

AntJioceros, but sometimes there w^as a split on one side only.

No stomata w^ere observed in any instance, thus agreeing with

Leitgeb's conclusions as to their complete absence in Ben-

droceros.

Nummary and Conclusions.

1. In its apical growth and the form of the thallus Bendrocem

differs decidedly from the other genera of the order. The type

of apical cell is that found in Pellia epiphylla and in the homo-

sporous Perns, especially Osmunda, w^here the prothalliuin

resembles the thallus of Bendroceros also in the definite midnb

and the occasional development of leaf-like lobes. The occurrence

of abnormally large chloroplasts has beeu observed by the

writer in 0. cinnamomea, and may indicate a real relationship

with forms like Bendroceros.

2. The archegonium corresponds in its structure to that of the

other Anthocerotacere, and is intermediate in character between

Notothylas and Anthoceros.

3. The antheridium is solitary and arises, as in the other mem-

bers of the order, endogenously. The separation of the pedicel is

determined by the first division-wall in the young antheridium,

and in this respect is more like that of Notothylas than Antho-

ceros, where this first arises after two longitudinal walls have been

formed. The stalk may have either two or four rows of cells.

4. The first wall in the embryo is longitudinal, as in ^«^«^^

ceros, but the first transverse wall determines the limits o

foot, as in Nototlylas. .

5. The origin of the archesporinm is from the
a^^'^^^^J^f

as in the other two genera, but it is less massive than m eit er
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these. The archesporium can be traced to the boundary between

the foot and capsule, and resembles in this particular Notothylas

rather than Antlwceros.

6. The division of the archesporial cells into sporogenous and
sterile ones is less regular than in either of the other genera, and

the primary archesporial cells may be transformed directly into

sporogenous ones without any further divisions. The claters are

composed of two or more cells and have a thickened spiral band.

7. In D. Breutelii the spores remain undivided, but in

D. crispus (?) they germinate within the capsule and are dis-

charged as multicellular bodies. All the spores of a tetrad

develop normally, and there is no abortion of a part of them, as

described by Leitgeb for D. cicJioraceus.

8. Leitgeb's statement as to the absence of stomata from the

capsule was confirmed.

Dendroceros is unquestionably closely related to AnthoceroSf

from which it differs principally in the form of the thallus and the

less highly developed sporophyte. Leitgeb* concludes that the

division of the eenus Anthoceros which includes A. vincentianus^

A, yiganteusj and others is perhaps more nearly related to Den-

droceros than to the other species of Anthoceros^ and suggests a

separation of this section as a distinct genus. These forms

have no stomata upon the capsule, and possess spiral elaters

hke those of Dendroceros. A careful comparison of these

with Dendroceros w^ould be interesting, to see how far they

agree in other respects with it. Leitgeb cites one species,

probably A. vincentianus, which has a solitary antheridium; and

a comparison of the apical cell and archegonium might throw

light upon the relation of these forms to Dendroceros.

In the form of the archegonium, as well the early stages of

tbe embryo, Dendroceros is fairly intermediate between Nolo-

i^las and Anthoceros. Whether the type of thalius found in

J^endroceros is more primitive than that of Anthoceros would

^e hard to say, as both forms occur among the other primitive

Hepatics.

* Leitgeb, Uuters. iiber Lebermoose, Heft 5, p. 27.
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EXPLANATION OF THE PLATES.

Plate 21.

Fig. 1, Longitudinal section of the apex of the thallus of Dendroceros

Brcutelii (?). x600 (about). The Umits of the original segments are

indicated by the heavy lines.

2. A horizontal section of the apical region of the thallus. The cells x^x'

are probably both initial cells. §, the youngest archegonia; th, the

midrib.

3. A horizontal section, showing a single apical cell.

4. Transverse section of the upper part of a young archegonium, showing

four cover-cells.

6. Longitudinal section of a young archegonium, showing the primary

divisions. X GOO.

6. Longitudinal section of a fully-developed archegonium. d, d, the

cover-cells of the neck. X 600.

7. Longitudinal section of a very young antheridium. Leitz oil-im. yV

Oc. 1.

8. A similar section of an older antheridium.

9. Sections of young antheridia after the segregation of the central tissue

X 600. a, Longitudinal section; 5, transverse section.

10. Cross-section of the pedicel of a ripe antheridium, showing four rows

of cells. X 600.

11. Longitudinal section of an antheridium, older than those shown m

fig. 9. X 350 (about).

12. Sperm-cells from a full-grown antheridium, X 600.

Plate 22.

Fig. 13. Longitudinal section of a fertilized archegonium with young embryo.

X 600.

14. An older embryo, showing the archesporium and columella, co^
;

the

archesporium is shaded. X 350. IL The first transverse wall in the

embryo.

15. Transverse section of a very young embryo. X 600.

16. A similar section of an older embryo.

17. Longitudinal section through the base of an older sporogoi lum,

showing the differentiation of the sporogenous cells (sp.) and le

elaters (el.). X 350. , ov)

18. Transverse section near the base of a young sporogonium. ;^

The archesporium is shaded. „ ^
19. Upper part of the sporogonium of B. Brcutelii, with fuUj- or

^^

spore-tetrads and elaters. X 350. coL, columella; sp., spores,

elaters.

20. A single free elatcr of D. Brcutdii. X 350,
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On tlic Structure and Development of Soranthera, Post. & Eupr.
By Etuel Sara Ba^ok. (Communicated by Geouge
MuKEAT, P.E.S., F.L.S.)

[Eead 5th May, 1S98.]

(Plates 23 & 24.)

The genus Soranthera (Phseophyccse) was established by Postals

and Euprecht with one species, 8. ulvoidea, in their ' Illustra-

tiones Algarum,' 1840, p. 19. In the generic diagnosis the

structure is said to be that of Ulva, while the fructification re-

sembles Punctaria. S. ulvoidea is described as parasitic on

Blwdomela Larix, and though the word " parasitic " was probably

used in the sense of " epiphytic," investigation proves that the

original word was correct, as will be shown. A figure is given

of a small group of unilocular sporangia and paraphyses.

The next mention of the plant is made by Endlicher (' Genera

Plautarum,' Suppl. iii. 1843, p. 25), where he condenses the

oiiginal description, but does not omit the word " parasitica."

However as lie calls MijriotricJiia also " parasitic," this points

to a confusion of terras.

Prof. J. G-. Agardh (Spes. Gen. et Ord. Alg. vol. i. p. 120,

1848) quotes the original diagnosis of Postels and Kuprecht,

and places the genus as one of doubtful affinity under Dictt/ot<r.

Kutzing (Spec. Algarum, 1819, p. 5GG) follows Prof. Agardh.

In 1850 Ruprecht, one of the joint authors of the genus, in

Ms ' Algfe Ochotenses,' pp. 179, 180, gives a short account of

the development of -S'. ulvoidea. Since he speaks of making his

investigations with a lens, they are not, as might be expected,

exhaustive. At some time an idea had evidently prevailed that

S- ulvoidea was only a form of Ulva (possibly U.fusca), and that

the sori were a species of Myrionema. Euprecht here shows

that this idea must be abandoned, if only on account of the

regular distribution of the raised patches of fruit. He recognizes

tlie connection between Soranthera and Asperococcus, and speaks

of the plant, in a wide s^nse, as Asperococcus ulvoideus.

It is interesting to note, in view of the development of Soran-

thera, to be described later, that Euprecht says it grows mii:gled

^ith Leathesia tuheriformis on Rhodomela.

I-INK. JOUEN. BOTANY, VOL. XXXIH. " ^
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Dr. Kjellman next describes it in a paper " Om Berlnghafvets

Algflora" (Xongl, Svenska Yetenskaps-Akad. Hand!., Bd. sxiii.

no. 8, 1889, p. 47). He revives the genus Soranfhera, but re-

cognizing its resemblance to Asperococcus, places it in Unca-

Uacece. This is the first place in which " epiphytic " is substi-

tuted for " parasitic " ; and the rhizoids are described as en-

circling the host plant. A second species was added to the

genus by Crouan in Maze and Schramm's ' Algues de la Guade-

loupe/ 1870-1877, p. 131. An authentic specimen of this latter

plant is in the Herbarium of the British Museum, and examina-

tion proves that it is identical with Colpomenia sinuosa, Derb. et

Sol. (olim Asperococcus sinuosus), frequent in the West Indies.

The fruits, which are plentiful on the British Museum specimen,

were not described by Crouan. They show the usual plurllocular

sporangia of the genus, surrounding a cryptostoma, as described

by Miss Mitchell (Phyc. Mem. pt. ii. 1893, p. 53). The genus

Soranthera is therefore, for the present, reduced to its original

species S. ulvoidea.

Dr. Kjellman (Engler and Prantl's Natiirl. Pflanzenfamil.

Teil i. Abteil. 2, 1893, p. 204) and De Toni (Syll. Alg. vol. iii.

Pucoidese, 1895, p. 492) both recognize it under Encoeliacea. .

The mature plant of aS*. ulvoidea has the form of a globular sac,

which, in the specimens I have seen, does not exceed 2 cm. m

diameter (PI. 23. fig. 1) ; but De Toni describes them as sub-

piriform, and gives their height as 3-4 cm. By searching under

a low power among the stichidia of B. Larix one finds closely

adhering to them minute, semicircular outgrowths, which are the

earliest recognizable forms of 8. ulvoidea. They show no tapering

at the base, and look almost like a swelling of the thallus of

HJiodomela (PL 23. fig. 2). As they grow larger they become

more and more detached from the host, till at last, when they

reach the size of about 2 mm., the plant is more or less piriform

and attached only by its rhizoids.

Even in small plants the size of a pea it is possible to se^

minute spots, which are young sori, beginuiog to appear on

^^

surface of the thallus ; these grow with the increase of the p
an^

till at last the whole surface is spotted over with the rais

patches of fruit. .

^^^
It has been recorded hitherto from the ^etring btraits,

the island of Sitka ofl;- the shores of N.W. America. The lua^^

^^

on which this investigation has been made was collec
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Monterey, California, by Mr. AV. 11. Shaw, and sent bj him to

the British Museum.
In young plants the thallus is composed of filaments which

radiate from the base, the cells becoming smaller as they approach

the outer surface, where they are free (PL 23. fig. 3). In very

early stages these radiating filaments are closely packed together,

but as the plant increases in size they become stretched gradually

more and more apart and show an anastomosing tissue of colls,

through which the original filaments can, however, be clearly traced

(PL 23. fig. 4). The outer surfa<*e then consists of free 2- or

3-celled assimilative filaments, the upper cell of which is some-

what swollen (PL 23. fig. 7). These assimilative filaments re-

semble those described and figured by Eeinke in ChorJaria

(Algenflora der westlicbeu Ostsce, p. 75). When the stretching

of the internal tissue has reached its limit, the cells become torn

asunder, and by the time the plant attains to its full size there

remains only a layer of polygonal cells 3-5 deep, which have

almost a parenchymatous appearance.

Meanwhile the outer surface has also undergone a change, and

instead of the free assimilative filaments the thallus is enclosed

by a continuous one-celled peripheral layer, as in Colpomrnia.

Indeed the structure of the mature thallus of these two genera

is so similar that it would be interesting to see if the resemblance

exists also in young conditions.

For some time it was difficult to trace the connecting links of

this unusual alteration in the peripheral layer, and but for the

presence in both stages of the typical rbizoids and the crypto-

etomata characteristic of Soranthera, it might have been thought

that the two plants were different species. However, at last a

specimen was found in which the epidermal layer had evidently

been just formed, and in many places single cells were etill

adhering outside it, showing the remains of the assimilative

filaments (PL 23. fig. 5). These had evidently been cast off; and

the cells on which They had stood had become pressed together

to form a continuous surface. Even after this fact was apparent,

a reason for this unusual proceediug seemed far to seek. So far

as I know, no member of the Phceopliycece has first a surface of

free assimilative filaments and later a compact, continuous

epidermis.

As regards the shedding of assimilative filaments, it is knouii

ttat this takes place in Elachida scutulata before the formation

2o2
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of plurilocular sporangia. The recollection of this led me to

examine very closely the sections o£ Soranthera which showed

the stage immediately previous to the shedding, to see if in any

way this was connected with the formation of fruit. In all the

sections I had noticed separate, single-rowed outgrowths con-

sisting of 6 or 7 cells arising from the same cell as the assimila-

tive filaments (PL 23. fig. 6). On comparing these with the

plurilocular sporangia of ChordariacecB, notahly LeatTiesia, I am

led to the belief that they are possibly tlie plurilocular sporangia

of Soranthera—although I have of course not seen the escape

of the spores, all the material being preserved in spirit. It is

hardly strange that empty sporangia have not been seen, since

they probably drop ofi" immediately after the escape of the

spores.

Another point of resemblance between these supposed plun-

locular sporangia of Soranthera and those of Leathesia is tkt

in both cases they grow all over the thallus and are not confined

to sori.

In order to make clear the further development of 8. uhoidea,

it is necessary to go back to the early stages of the plant and

trace the growth of the cryptostomata. Hitherto the only

genera in Encceliacece which have been shown to possess these

bodies are Colpomenia and Hydrodathrus (Miss Mitchell, in Phyc

Mem. pt.ii. 1893, p. 53); but investigation shows that they exist

in S. uhoidea from almost the earliest stages of the plant.

Even in these, the young hairs of the future cryptostoma can be

recognized, growing each from a small oval cell below the surface,

similar to the cells which bear the assimilative filaments at t e

periphery (PI. 23. fig. 7). The presence of the smaller ceH

deep down in the thallus shows that the origin of the eryp o-

stomata is the same as in Colpomenia and other algae, where t ey

are formed from a single initial cell or group, the growt

which is arrested. The young hairs are close together among

the surrounding tissue, but their typical basal growth and narro

form enable one to distinguish the position of the ^"^"^^/^^^
j^j^t

stoma before iiny sort of hollow has been found. As the
p^^^

grows the hairs, growing quicker than the assimilative
°'^^^^^^

J

push out above the surface, and owing to their lengt a

to be found unbroken in sections of the plant.

Colpomenia and Hydrodathrus the cryptostoma

y

-

F'f

i

.«

.X

r'xn

are

In
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found in counection A\ith plurilocular sporangia, the only fruit

known up to the present for theee genera; and Mr. Murray has

described a t-imilar connection with the unilocular sporangia in

Adenocystis (Phyc. Mem. pt. ii. 1893, p. 59).

In Soranthera ulvoidea the cells round the crjplostomafa

begin to divide inimodiately after the foiniation of the con-

tinuous epidermal layer and to lorm, centrituguUy, Rori of large,

round-celled paraphyses and unilocular sporangia (PL 23. figs. 8,9,

PJ. 24. figs. 10, 12). Round those cryptostomata which have few

hairs and are not very deep, the sori appear sooner than round

those in which the hairs are more numerous. In a mature phuit 1

have found several Jeep and large cryptostomata (PI. 24. fig. 11)

round which the cells were at this late stage only just beginning

to subdivide to form a soru9. It is remarkable that large well-

formed cryptostomata ai'e found ia connection with groups of

rhizoids on a mature plant. In one case where the crypto-

8toma, though among the groups of rhizoids, was not actually

in close connection with them, the surrounding cells had dividt d

and formed tlie usual paraphyses as in the sori of unilocular

sporangia.

lu the older plants the sori, by their centrifugal growth,

sometimes coalesce, and thus large patches ot fruiting tissue are

formed, surrounding two and possibly more cryptostomata.

In the foregoing account of the development of S, ulvoidea it

has been seen that iu the early part ot* its existence it follows

the type of plant found in Chordariacect, both in vegetative

structure and in its plurilocular sporangia. It bears a strong

resemblance to Leathesia, ^\\A in some respects to Chordaria-,

indeed, had S. ulvoidea been found only in its young state it

would undoubtedly have been placed in Chordariacea^ On the

other hand, n;ature plants, with their continuous epidermal

layer and unilocular sporangia surrounding cryptostomata, show-

so strong a resemblance to genera of Encasliacca, that it is

impossible to doubt the affinity between Soranthera, Aspero-

ccccus, Colpomenia^ etc.

In Dr. Kjellmau's system of classification (Engler and Prantl's

^'aiiirl. Pfianzenfam. Teil i. Abt. 2, 1S93, pp. ISO, 181) a great

point is made of the position and mode of dcvelo-meut ot the

*^porangia.

In the division including Chordariacecs the sporangia are said
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to be formed as tlie morphological equivalent of an asaimilative

filament. sporangit

arise from the epidermal cells- Both these modes of derelop-

ment are represented in Soranthera. Again, the vegetatire

sTowth of GliordariacecB is described as terminal or subterminaL

too

that of EncoeliacecB as intercalary. Now in *S'ora«^/tem growtli

evidently takes place in young plants from the ultimate cell o£

the radiating filaments. This cell bears the assimilative filaments

and the plurilocular s.porangia, and eventually, after the shedding

of these, it forms the epidermal layer which subdivides to teep

pace with the further growth of the plant. The presence

of cryptostomata points to terminal rather than intercalary

growth. The mode of development of Soranthera, therefore,

comes athwart the lines of demarcation hitherto laid down for

the Nat. Orders Cliordariaceee and Encosliacece. It can be

placed definitely neither in the one nor the other, and until our

knowledge of the life-history of the other genera in these two

Orders is more complete it will be wiser to refrain from placing

^ora/i^^ero anywhere. .

It is interesting to find in Soranthera another instance of a

genus, and one of such unsettled position, producing fruits m

connection with cryptostomata. That the typical hairs are in w

many cases associated with reproductive bodies, either m or
-"

of cryptostomata, points to there being more than a chance ?on

^V

out

neetion between them.
beea

suggested to explain this, and until the function of these uai

is bettrr understood it is useless to theorize.

Prof. Wille (Beitr. z. Physiol. Anat. der Laminanaceen,

Christiania, 1897, p. 36) leans to the hypothesis set
^^f

^'';j'

^
Prof. Eeinke ("Beitr. z. Kenntniss der Tange,;' Pnngsh. Jan^^

vol. I. p. 317) that these hairs are for the taking
"PJv^f^^jii.

compounds from the sea-water, a process which would e^^^^

^^

tated by their specially thin outer cell-walls. The cou t^^

^^^

the young hairs appear in any case to differ from t ose^^^

^^^
surrounding tissue ; they are richer and in stainea

^^ _^^^^

a different colour. This has also been noticed by Pro
•

^^j.^^

One of the main points of Interest in S. nlvoidea
^^^'^^^^.^j^^

that it adds another to the few known instances ot ^P^^^^-.j^^j

among the Phwophycece. Hitherto the only <^^®^^^^, ^
!^^ii ^Igff

.t_

i\

JVoth
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beloiiging to Elachistacecd, Ohordariacece, and Ectocarpacece. Many
M Sauvageau, *' Sur quelques

Algues pheosporecs parasites" (Journ. de Bot. torn. vi. 1892).

In Soranthera the cells at the bat^e of the plant in all but the

very youngest stage elongate to form septate rhizoids, which

intertwine and encircle the thallus of the host, Rhodomela Larix

(PI. 24. fig. 13). The walls of these rhizoids are very thin and

stain deeply, but of their contents it is not possible to speak

without living material. On reaching the host Ltiey become very

closely adprcssed to it, and after growing round it for a short

distance, the ends peiietrate into the thallus. Here they push

their way through the cells, disorganizing the host tissue and

developing small knots of minute cells, which are presumably

haustoria (PI. 24. fig. 14). It is true that there are certain

groups of cells growing from the rhizoids still outside the host

plant which strongly resemble the supposed haustoria inside the

BJiodomela i\\i\\\\i^. But this does not necessarily prohibit the

possibility of these latter being of the nature of haustoria.

It is probable that the investigation of other plants, hitherto

supposed to be merely epiphytic on some one special alga, may

lead to the enlargement of the number of parasites among the

PhceopliycecB.

In conclusion, I wish to express my thanks to :Mr. Blackman

for kindly helping me in the manipulation of the microtome,

while cutting the necessary series of sections ;
and I gratefully

acknowledge the debt I owe to Mr. Murray for placing this and

other valuable material in my hands.

EXPLANATION OF THE PLATES

Plate 23.

Fig. 1. Soranthera nlvoidea. Nat. size.

2. Young plants on Ehodomela Larix, X 8.

X65.

X()5.

3. Transverse section of young thallus.

4. Central cells of slightly older plant.
,

5. Peripheral layer of still older plant, showing remains of .xss.mdatiTe

filaments. X 375.

G. Possible plurilocular sporangia. X 375.

7.

8.

X 375.Younf): cryptostoma. a. ^t^- - ^^v^^^a

Cells round older cryptostoma, dividing to form .orus of parapbjses

and unilocular sporangia. X 37i).

9. Mature sorus of unilocular sporangia. X i^^o.
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Plate 24.

Fig. 10. Part of mature sorus of unilocular sporangia. X 375

11. Large cryptostoma. X 375.

12. Sorus round large cryptostoma. X 140.

13. Khizoids penetrating into host plant, X 140.

14. Part of same. X 375.

/
A Eevision of the Gemis S^mhlepharis, Montagne. Bj Ebnest

SxAJfLET Salmo^*. (Communicated • by E. M. Holmks,

P.L.S.)

[Read 2ucl June, 1898.]

(Plates 25 & 26.)

The genus SymblepTiaris was established by Montagne in Ann.

Sci. Nat. ser. II. viii. p. 252 (1837), for the reception of a

Mexican moss, wliich he named *S'. Iielicopliylla.

In this species the sixteen teeth of the peristome are more or

less completely united below in pairs, and so form eight groups.

Each group, or pair of teeth, is separated from the next, as

Montagne remarked, by an interval about equal to the width of

a simple tooth (PI. 25. fig. 2).

The teeth of S. helicophjlla, when wet, are strongly connivent

into a cone (fig. 1).

These two perisiome characters were considered of generic

value by Montagne, and from the first—the distinct arrange-

ment of the teeth in pairs—the genus derives its name.

Mitten, in his work on Indian mosses (1), sank Symhlepharit

in LejpiotricJium, Hampe; and in his vemdirks on Leptotrichum

JReinwardti, Mitt. {Gyrophyllum i2e?«z^«rJ^/, Dozy & Molkenb-),

said :
" Habitus omnia o pracedentis [X. himalayamm, Mitt],

quocum structura adeo convenit ut nulla methodo naturali

separari potest. Peristomium dentibus a;qui-distantibus dicrams

ab eo L. Tiimalayani et specierum aliarum SymUephan genen

adscriptarum diversum, sed diflferentia hsecce momenti ejusdem

ut in speciebus OrtJiotrichi generis censenda est.'

But although the acceptance of the genus Symblepharis^^^

defined by Montagne would lead, as Mitten pointed out, to

separation of species closely allied, we find that, if we do away
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Monta
species (like >S'. JReinwardii, Mitt., PL 26. fig. 34) with a pcri-

etome of sixteen equidistant recurved teeth, there are vegetative

characters left of sufficient value for keeping up the genus.

This appears to have been the later opinion of Mltlen, as in

his work on the South-American mosses (2), he revived the genus

Symhlepharis^ but without including the original jjcristouio

characters, and it is this emended generic description of Mitten's

that must be accepted.

We have, then, a genus of a few species of arboreal mosses

of a distinct habit, which closely resemble one another iu the

shape and areolation of the leaves, strongly crisped when dry,

differing iu these points from Leptotrichum^ Dicranella, and

Holomit)

alar cells.

S. HELTCOPHTLLA, Mont, in Ann. ScL Nat. ser. II. viii. p. 253

(1837).

Montague {loc. cit.) gives a full and excellent description of

his species. The leaves are described as " apicera versus margiue

dentata," but, although this is the case with most leaves, excep-

tions may often be found. In the authentic specimens {ex herb.

Montague) at Kew, for instance, some leaves have a quite entire

margin.

Miiller

rente, apice dorso scabro " are added to Montague's specific

description. This roughness of the nerve is very variable, and

seems to be correlated with the amount of serration of the

margin ; as the margin tends to become less serrate tne roughness

of the nerve is reduced to a few scattered pointy until ^^ith an

entire margin a quite smooth nerve is found. I do not find the

nerve excurrent, but ceasing in the apex.

In 1828 Hooker published, in Wall- Cat. no. 7571, the name

(without description) of Didpnodon vaginatum for a moss col-

the moss, and iu 1840 (5) published the specific description.

In 1857 Wilson (6) gave the MS. name Sywhlephans Hooken

to Hooker's BiJymodon vaginatum, aud separated a form with

" leaves longer, wider at base, less crisped when dry, as ;>ym-

hlepJiaris dilatata. Wils. MS.
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In 1859 Mitten (1) placed both these in Leptotrlchum under

the name of L. liimalayanum, Mitt., but in 1888 (3) referred to

this moss as a true Symhlepharis, and there are specimens in the

Kew Herbarium named by him, in lb91, SymllepJiaris himalay-

anum, Mitt. There is a fine series of this Indian moss in the

Kew Herbarium, and an examination of this has led me to the

conclusion that there is nothing to separate the specimens from

S. Tielicophylla, Mont.

Hooker's original figure and description of Didymodon vagina-

tum are not full enough to be of much value, but as far as they

go contain nothing unfavourable to the view of the identity of

the two. At first sight the Indian specimens seem to differ in

having, often, a shorter capsule, seta usually solitary, and almost

or quite entire leaves with the nerve frequently quite smooth

at back. But in many cases the capsules of the Indian spe-

cimens are longly cylindrical, and, on the other hand, some

Mexican examples of S. helicophjlla have a somewhat elliptical

capsule.

The number of set® arising from a perichaetium varies from

one to three—rarely four or five—in Mexican S.
helicophylla

;

in the Indian moss it is usually one, but sometimes two. I do

not think this diff'erence important, especially as in the American

S. Oerstediana, C. MUll., which, as mentioned below, Mitten

considers a form of S. Jielicophylla, the seta is solitary, just as

is usually the case in the Indian specimens. As regards the

leaves, although those of the Indian plants diff'er, generally, m

the points noted above, there are many exceptions. In tQ©

specimen at Kew labelled " LeptotricJium himalayanum, Mitt.,

no. 112, Herb. Ind. Or. Hook. fil. & Thomson, Coll. J. D-

Hooker," the leaves agree in the serrate margin and nerve

prominently rough at back with those of typical S. Jielicophylla ,

and between such leaves as these and the smaller entire ones of

many of the Indian specimens a complete series of intermediates

can be found. In the peristome, areolation, inflorescence, &c.,

I can find no constant diSerence separating the Indian plant from

the Mexican.

It is interesting, with regard to the question of the identity

of these two mosses, to find among Schiraper's MSS. preserve

at Kew some notes on a moss which commence, " Dtdymodon

vaginatum, Hook., Journ. of Bot. vol. ii., et Hook. Icon. Plan •
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tab. xviii.

—

Si/mhlepharis heJicophjUa, Montagne. Mexico, Lieb-

man "
; and there are specimens of S. helicophylla from Mexico

in Schimi)er'3 herbarium named " D. vaginatus, Hook."

S. Oerstediana, C. Miill. Syn. ii. p. G13 (1861), as pointed

out by Mitten (2. p. 49), must be referred to S. lielicophylla,

and i3 not dioicous as described. The specimens in the Kew

Herbarium (coll. Oersted) I find are autoicous, just as iu

S. helicopliylla.

S. Chrismari, S. MUll. Syn. ii. p. G14 (1851).

The description of this moss commences " S. Jtelicoplij/Uce

simillima, sed folia angustiora breviora e cellulis mollibm

chlorophi/llosis, nunquam incrassatis, areolata; thecae angiis-

tissime cyliadricffi elotigata; erectae valde falcato-arcuatce:' The

other characters given do not differ from those of *S^. helico'

phylla.

Through the kindness of Prof. C. Muller I have been able to

examine a specimen of this plant (now iu the Kew Herbarium).

I certainly do not think it is distinct from S. helicopliylla. First,

as to the cells : these are decidedly incrassate (PI. 26. figs. 27,

28), in some leaves less so than in others, but agreeing esseutially

with those of .S-. TielicopTiylla, where, in the Indian examples

especially, the amount of incrassatiun is slightly variable,

character of the different shape of the capsule is not shown by

the specimen sent by Prof. MUller. There are two capsules on

this : one longly cylindrical and curved, 3 mm. long; the other

elliptical and straight, 1-50 mm. long. Tliis shows how luvanable

the shape and size of the capsule are in SymUephans, and the

little value of characters depending on these. Leaves quite as

narrow and short often occur in >S. /ie/ico/%?^«-

In 1891 Bescherelle (7) published a species of Symbhphans,

S. adatica, from Yun-nan, China, with the following descnp-

tion :-" Ofire le port du S. helicophylla Mont, du Mexique
;

ses

feuilles h peine denticul6es au sommet, a nervurc lisse, ses

pedicelles solitaires, sa capsule cylindrique courbee 1 en di.tm-

Tlie

guent suffisamment."
the Kew

The specimens of this (ex herb. Bescherelle) m the Kew

Herbarium do not agree well with this description, especial y

ia those points in which the author contrasts the species with

S. helicophylla. The nerve of most of the leaves is rough at

back above, often quite prominently so ;
also among the few
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plants of tbe Kew specimen there is one showing two setse

coming from the same perichsetium. In the leaf, capsule, and

peristome there is no difference, and there seem, therefore, no

characters to separate >S'. asiatica from >S'. helicophylla. In 1892

Bescherelle (8) gave a fuller description of his species, but only

the same characters, quoted above, are given as separating it

from S. TielicophyUa.

S. Ireviseta, Lindb. MS. in herb, (non AVils.), is nothing but

a form of >S'. helicopJiyUa with very short set*. Exactly similar

states may be found mixed with normal plants of >S'. helico-

phylla in the same tuft, as may be seen in the Desierto Viejo

specimens (M. Bourgeau) in the Kew Herbarium.

vS. HELICOPIITLLA, vat, MICROTHECA.

There is a moss in the Kew^ Herbarium, from Tihri-Garhwal,

N.W. Himalaya (J. F. Duthie, 1893), named S. microtheca,

C. MiilL, but I cannot find any published description of this

name. The specimen is identical with some small forms oi

" Leptotrichum himalayanum, Mitt.," in the Kew Herbarium,

and differs from typical 8. Iielicophjlla only in the smaller size,

leaves with almost or quite entire margin, and nerve faintly rough,

or smooth at hack, elliptic-oblong capsule on a shorter seta,

and little branched stems (PL 25. figs. 17-23). Such plants are

somewhat intermediate between S, Tielicophjlla and the var. tenms

described below, and it would be convenient to retain microiheca

as a varietal name for these Indian forms, although there are

certainly intermediates connecting them with the type.

S. HELICOPHYLLA, Var. TENUIS.

>S'. tenuis, Schimp. MS. in Hei'b.

S. caulibus erectis brevibus (2-0 mm.) ^implicibus ;
foliis mino-

ribus 3-4 mm. longis, marginibus integerrimis vel apice minute

serrulatis, nervo la^vi vel dorso ad apicem minute scabro, thccis m

pedunculo longo (1 cm.) erectis parvulis ellipticis oblongisve,

sporis minoribus.

This is a well-marked variety. The very short unbranched

stems, slender set^ (often over a centimetre long), short leaves,

and small capsules give it a very distinct appearance (Ph

figs.-3-16). The spores are about 12 ^ in diam., and are shghtJy
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smaller than in tlie tvp9. The leaves are entire, or nearly so, with

the nerve smooth, or faintly rough at back above. Except in the

saialler size, the peristome, shape of the leaf, &c. do not differ

fi'om those of >S^. helicophylla.

Besides the plant na-ned S. tenuis, from Siinli, in Schimper's

Herbarium, there are specimens in the Kew Herbarium from two

other localities which belong here : one named S. JiimnJayanum^

Mitt., from Mahasso ; the other, nam'^d S. Ilooheri^ WiU., from

between Konrin and Mandali (J. F. Dutliie, 189o). Schimper's

plant is slightly smaller than these, but is certainly identical with

them. Duthie's specimens are very fin'3 and vigorous, and may be

considered typical of the var. tenuis.

S.pusilla, Hampe, MS. in Herb., resembles tenuii in its small

size, but differs in the shape of the ca;)sule, which, though

variable, is usually somewhat cylindrical, the shorter setae, and

more vioforous stems. This I am inclined to consider a stunted

and abnormal form of the type, rather than belonging to the

var. tenuis.

S. HELICOPHYLLA, var. macrospoua.

Wi

Ke
*S'. Kitrzii, Hampe, MS. iu Herb.

Theois late ellipticis, operculo lon^iore, sporis migiiis (35-

45 /x) asperulis.

The short and broadly elliptic capsules and very larj:e spores

easily separate this variety from all forms of S. helicophylla. Tiie

spores of S. helicophylla are from 15-20 /x, and smooth, or nearly

so ; those of macrospom are more th \u twice their size, and rough

with scattered warts. In other respects the variety does not differ

from the Indian examples of S. helicophylla, except that the

interval between each pair of teeth of the peristome is very

sliglit or does not exist.

The plant in the Kew Herbirium, to which Wilson's remarks

apply, is very striking in the broad, elliptic capsule (1 mm. wide,

2 mm. long), and spores averaging 40 /x (PI- 26. figs. 24-26).

8. Kurzii, Hampe, MS. in Herb., also belongs here. Hampe's

specimens have the note .—" Thecis ellipticis, dent, perist. m-

tegris, operculo longiore differt." The peristome teeth are not

entire, but bifid exactiv as in S. helicophylla. The capsules are
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not quite so broadly elliptic as in the Kew example ; the spores

average 35 fi.

In the brge series at Kew I could find no spores intermediate

in size between JielicopJii/Ua and this variety, and it seemed as

though the latter might deserve specific rank ; but in Hampe's

Herbarium, at the British Museum (Natural History j, there is

a moss named " S. Hoolceri^ Wils., minor. Sikkim, 11,000 ft.

(S. Kurz), no. 2331," which is exactly intermediate between

S. JielicopTiylla and the variety macrospora^ both in the shape of

the capsule and size of spores, which are from 20-30 /x in

diameter. The occurrence of this connecting link is very

interesting, showing, as it does, that even in the size of the

spores S. helicophijlla is a variable species. Such intermediates

are certainly rare, and their occurrence does not, I think,

lessen the claim of macrospora to rank as a well-marked

variety.

If the foregoing conclusions be accepted, we must look upon

S. Tielicopliylla, Mont., as a variable species, giving rise to several

well-marked varieties, and must allow it a wider distribution

than has been previously accorded to it. The species wiU stand

as follows :

S. HELicoPHTLLA, Mo7it . hi Ann. Set. Nat. ser. II. viii. p. 2o3

(1837); a Mm. Syn. i. p. 461 (1849); Mitt. Muse, Austr.

Amer. p. 48, in Journ. Linn. Soc, Bat. xii. (1869) :
Jaeyr.Adumhr.

i. p. 73 (1872).

J)idi/7nodo7ivaffinatum, Hook,, in AVall. Cat. no. 7571(1828); Hook.

Ic. Plant, t. xviii. fig. 4 (1837); Lond. Journ. Bot. ii. p. 5 (1840);

C. Miill. Syn. i. p. 402 (1840).

SymUepharis OerstecUana, C. Mull. Syn. ii. p. 613 (1851); Mitt, Muse.

Austr. Amer. p. 48 (1869) ; Jaegr. Adunibr. i. p. 73 (1872).

S, Chris7nari, C. Miill. Syn. ii. p. 614 (1851) ;
Mitt. Muse. Austr.

Amer. p. 49 (1869) ; Jaegr. Adumbr. i. p. 73 (1872).
^

S, Hookeri et S. dilatata, ex parte, Wils. in Kew Journ. Bot. ix. pp. -^->

293 (1857).

Leptotrichum himaJayanum, Mitt. Muse. Ind. Orient, p. 12 (18o9).

Dicranella himalayana, JaegT. Adumbr. i. p. 82 (1872).

Symblepharis Hookeri^ Wils., Jaegr. Adumbr. ii. p. 636 (1879).
^

S, asiatica, Besch. Rev. Bryol. 1891, p. 88, in Ann. Sci. Nat. ser. M •

t 15, p. 50 (1892).
-R d

Bichodontium Hookeri, Par. Index Bryol.; in Act. Soc. Linn, lior .

xlvi. p. 332 (1893).
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Distribution :

iV. America—Mexico : Oaxaca (D. Andrieux); Cerro de los

Nebejos (C* Ehreiiberg) ; Foret del Desierto Yiejo, vallee de

Mexico (M. Bourgeau, 18G5), under S. helicophi/lla ; Orizaba,

12,000 ft. (Liebmann), uuder Bidymodon vaginatus, Ilook.
;

Pror. Mecboacan, Cerro Sau Andres, and Jalapa (Chrismar,

1849), under S. Chrismari,

Central America— Costa Rica : 5000-8000 ft. (A. S. Ocr.^ted,

1848); V. Irazu, near Cartage, 9000-11,000 ft. (Wendland, 1857),

under S. Oerstediana.

Asia—India, Hivialaya : Bhotan, Sanab, 8000-10,000 ft. ; Pun-

jaub, Mabasso ; British Garbvval, 8000-10,000 ft. (J. F. Dulhie,

1885) ; Nepal (AVallicb) (J. D. Hooker) ; Sikkim, 7000-12,000 ft.

(J. D. Hooker), 8000-13,000 ft. (S. Kurz); Kumaon, GOOO-9000 ft.

(Stracbey, Winterbottom, T. Thomson), under Lcptotrichun

himalayanum, Mitt. ; SymhlepJiaris himalaya?ia, Mitt. ; S.

Ilookeri, AVils. ; S. vac/inata, Hook.; and Didt/modon vaginatum^

Hook. China : Tun-nan ; bois de Tong-cban et de San-tcbang-

kiou (Hokin), 2500 mtr. (Delavay, 1890, no. 4875), under

S, asiatica.

Var. MICROTHECA.

S. microthcca^ C. Miilb

Distribution.— Asia, India, Himalaya-, near Deota, Tihri-

Garbwal, 9000-10,000 ft. (J. F. Duthie, 1893); Mahasso (Herb.

Griffitb, no. 97) ; Cbola, Sikkim, 10,000-12,000 ft. (J. D. Hooker,

no. 125 h, bottom specimen only).

Var. tenuis.

MS
Distribution.—Asia, India, Sim
. M. Lvelb 1853) : Mabasso (Herb

Ma
17943).

Var. MACROSPORA.
S. Hooheri, var. capsula elliptica, operc. obHque rostrato,

Wils, in Kew Journ. Bat. ix. p. 292 (1857).

8. Kurzii, Hampe, MS. in Herb.

Distribution.—Jsza, India, Himalaya: Tonglo, Sikkim,
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7000-8000 ft. (J. D. Hooker, no. 110); Siucliul, Sikkim, 7500-

8000 ft. (S. Kurz, nos. 2090, 2390).

Symblephaeis LiNDiGiT, Ila7npe, t?i Linncsa, xxxii. p. 13G

(1863) ; et Ann. Set. Nat, ser. V. t. iii. p. 359 (1865) ; Mitt. Muse.

Ansir. Amcr, p. 48 (18G9) ; Jaegr. Adumhr. i. p. 73 (1872).

S. holiviana, C. Miill. Prod. BryoL Boliv.; in Nuov. Giorn. Bot. ItaL

p. 39 (1897).

DlSTEIBUTION :

South America—New Granada: Paramo Ciioaclie, 3600 mtr.

(A. Liiidig, 1800, no. 2130).

Bolivia: prov. Larecnja, Sorata, 3400 mtr. (Gr. Mandon, 1858,

no. 1656); prov. Cochebamba, near Choquecamata (Germain,

1880).

Ecuador : Andes of Quito, Pallateuga, 6000 ft. (Spruce,

no. 26 b).

Spruce's Pallatenga plant, of wbieli there are specimens in

the Kew Herbarium correctly named S. Lindigii^ is, by a slip,

referred to as belonging to >S'. helicopTiylla, Mont., by Mitten (2),

and consequently the latter species is wrongly recorded from this

locality.

The leaves of >S'. Lindigii are quite entire, and more or less

transversely undulate above when wet: the nerve is smooth at
V 7

back. The spores are rough w^ith minute warts, just as in 8. lielico-

phylla^ var. macrospoi^a.

The Bolivian plant has lately been separated as a distinct

species by Miiller (9) under the name of ^. holiviana.

Hampe'a original description of 8. Lindigii differs from that

of 5. holiviana in tbe following points :—seta erecta^tbeca cylin-

drica, ])eristomii dentibus iutegris vel paruni fissis-

Miiller (9) remarks on his plant, "Fructibus ditissimis minutt?

oblongis in pedicello Campylopodis instar humore curvato dis-

positis prima fronte ab omnibus congenerlbus distincta.'

There are Bolivian specimens collected by Mandon (no. 1656)

in the Kew Herbarium (quoted by MuUer as S. holiviana).

The setae of these become curved when w^et, as Miillt^r ^^y^*

though in these examples not to such a degree as to suggest a

Campylopus.

But in Hampe's type of >S'. Lindigii, at the British Museum

(Natural History), the set^ when wetted become slowly curveJ,
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s«o tliat it is evident Ilampe's description, " seta creota," applied

to the dry state only.

The capsules of the type specimens of S. Lindigii are cer-

tainly more cylindrical than in the Bolivian ones, but a few

capsules occur whicli are oblong. The teeth of S. LiiuUfjii

are very fragile, and are so strongly incurved when wet, tliat

it is difficult to sec how much the apex of each tooth is divided.

The peristomes are mostly imperfect in the ripe capsules of

the type of S. Lindigii, but some show t^cth biiid to the middle.

Miiller (9) describes his peristome teeth as " usque ad medium

fissi," but I have noticed several teeth quite entire in Mandou's

spec'men, no. 1650, from which fig. 33 was drawn.

In S. heUcophi/lJa, Mont., the peristome teeth are very variable

in this respect ; entire and bifid, teeth commonly occur in the

same peristome (PI. 25. fig. 7).

S. FRAGiLis, Mitt. Muse. Atisfr. Amer. in Journ. Lmn. boc.

xii. (1869) p. 49 ; Jaegr. Adumhr. i. p. 74 (1897).

DiSTiiiBUTiON.—^. America : Ecuador, Andes of Quito, near

Mulinul and Tunguragua, 9000 ft. (Spruce, no. 23, and .ramesou).

S.fragilis, Mitt., differs in its rigid habit froai all other species

of the genus. In Mitten's description there is uo mention

made of the structure of the leaves, which is quite different from

that of the other species. The leaves are very fragile, i. e. brittle

.through their rigidity, so that they are usually broken across

above, and arebistratose in the upper part (PI. 26. fig. 30). The

transition from the unistratose structure of the lower part (PI. 26.

fig. 29) to this takes place just above the wings of the vagmant

base. The two " stereid-bands," which take a prominent part m

the nerve-structure of the leal-base, gradually disappear as the

apex is reached. The leaf-cells arc quadrate to shortly rect-

angular, not " rotundatus " as described. The peristome teeth

(not described by Mittea) are more or less bifid, sometimes to

the middle, and often irregtilarly perforated, and are not arranged

in pairs. The inflorescence is autoicous.

S. socoTRANA, Mitt., in Balf.f. Bot. Socofra, in Trans. Roy.

Soc. Edinh. xxxi. p. 331 (188S).

. BisTEiBUTioN.-4/-r/ca : Socotra, on highest points of Ilaghier

(Prof. Bayley Balfour, 1880).

LINN. JOUKN.—BOTAN
2p
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The leaves in shape and areolation seem to refer ttis moss to-

the genus Symllejpharis, but as only very old capsules, with no

trace of peristome, have been found, its true position, as Mittea

3. p. 330) says, must remain at present doubtful. I find that

the cells of the upper part of the leaf, which are quadrate, not

" rotundatus " as described, are papillose on both sides, with the

exception of the back of the nerve (PI. 26. fig. 32). The elongated

rectangular cells of the base are smooth (fig. 31). The nerve is

more robust in the subula than lower down.

Should this moss prove to be a Symhlepharis, it will differ

from all present described species in the papillose cells.

S. Eeinwardtt, Mitt, in Balf. f Bot. Socotra, in Trans. Boj/.

Soc. Edinl. xxxi. p. 331 (1888).

Dicranum Beinwardti, Dozy & Molkenb. Muse. Frond. Archip. Ind. p. 6

(1844).

Gyrophjllum Beinwardti, Dozy & Molkeub. Muse. Frond. Ined. Arcbip.

Ind. p. 149, t. 45, 46 (1846).

Angstrcemia Rdnwardti, C. Miill. Syn. i. p. 437 (1849).

Symhlepharis dilatata, ex parte, et 8. breviseta, Wils. in Kew Journ.

Bot. ix. p. 293 (1857).

Leptotrichum Beinwardti, Mitt. Muse. Ind. Orient, p. 12 (1859).

Dickodontium Beinwardti, Dozy & Molkenb. Brj^ol. Javanic. i. p. 85

(1859) ; Jaegr. Adumbr. i. p. 67 (1872) ; Par. Index Bryol., in Act. Soc.

Linn. Bord. xlvi. p. 334 (1893).

DisTEiBUTiON.—Jsm : Java ; Borneo (Korthals) ;
India,

Sikkim Himalaya, 10,000-11,000 ft. (J. D. Hooker); Lower

Burma, Moulmein (Eev. C. Parish).

As pointed out by Mitten (1), the habit of this species is

entirely that of the Indian " Leptotrichum Tiimalayanum," and

it is interesting to find in the leaves of the present species just

the same kind of variation.

The leaves of S. Beinivardti, Mitt., are described as serrulate

above, with a nerve rough at back above. Frequently, however,,

the margin is subentire, and the nerve shows only one or two

minute protuberances, and occasionally a quite entire margin an

smooth nerve is found.

In many instances the shape of the leaf is identical in the two

species, but I believe barren plants can be separated safely by

observing the following characters. ,

The leaf-base of ^S-. helicoplylla is formed of wider, quad-
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rangular cells, with narrow walls not constricted ; in S. Bein-

wardti the cells are narrower, with thicker walls, which are mon^
or less strongly constricted at intervals. A difference is vcrj

noticeable, too, where the vaginant base passes into the subula.

In S. helicophylla the elongated rectangular cells pass (juicklv

into the more or less quadrate incrassated cells of the upper part

;

in S, Beinwardti the transition is more gradual, and the space is

occupied by irregularly shaped cells, with the cell-walls strongly

constricted at intervals {cf. figs, 12, 13, & 35, 3G). The areo-

lation of the upper part of the leaf of S. Reinwardti shows con-

siderable variation : the cells are sometimes regularly quadrate,

usually elongate-quadrate, but sometimes more or less wavy in

outline, and the cell-walls constricted at intervals like those of

the lower cells.

The Java and Borneo specimens have a rather different facies

from the Indian ones, due to the larger, more crowded, and

softer leaves of a warm yellowish colour; the Indian ones have

shorter, more rigid leaves, duller and paler in colour.

It is interesting to find the Moulmein specimens just inter-

mediate in these characters^

Excluded Species.

8. "Icircinafa, Besch., in Ann. Sci. Nat. ser. VI. ix. p. 308

(1878 [1879]).

DisxBiBUTio>\

—

Africa : La Eeunion
;

plaine des Cafres

(G-. de risle ; Lepervanche, 1876) ; Grande Comore (Boivin).

There are specimens of this (ex herb. Bescherelle) from both

localities in the Kew Herbarium, and I find that there are two

distinct mosses represented.

Besclierelle's description applies best to the Grande Comore

plant; the La Eeunion one has shorter, much broader, somewhat

lingulate leaves, rather suddenly narrowed to a triangular point,

nerve only slightly excurrent, difierent base, &c. The following

remarks refer to the Grande Comore plant. Bescherelle {lot^

at.) concludes his description with the observation, " Espece

mconnue

Mexiqi

The specimens I have examined, however, bear no resemblance

2p2
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in any way to >S'. Chrismari, which, as remarked above, I consider

only a form of >S^. Iielicopliylla.

I do not think the present species is a Bymhlepliaris ; the areo-

lation and shape of the leaf are quite unlike anything found id

the genus, and also the leaf-base shows an important difference.

Bescherelle describes tliis as "e cellulis hjalinis rectangulis

areolata," but I find a ratlier diffeient structure. The cells

towards the nerve are relatively large, ratlier firm-walled, rect-

angular, and em])ty, but at tlie margin are narrow^, short, and very

thin-walled, forming a more or less evident border (PI. 26. fig. 37).

These two kiuds of cells are very clearly seen in a transverse

section of the leaf-base (fig. 38). This structure is just what

occurs in Sifrrepoclon circinatus^ Schpr. non Mitt. (Bcsch. Prod.

Flor. Max., Mem. Soc. Sci. Nat. Cherb, xvi. p. 172(1872));

and I w^ould point out the close agreement in habit, shape

of leaf, and areolation of this species w^th the Grande Comore

moss.

S. usamharica, Broth., in Engl, Bot. Jalirb. xx. p. 179 (1895).

Distribution.—Africa: Usauibara (Tlolst, 1891, no. 115 p.p.).

Through the kindness of Dr. V. F. Brotherui*, I have received

a specimen of this moss, now in tlie Kew Ilerbru-ium.

It certainly does not, in my opinion, belong to the genus

Symllepharis. The leaves are comparatively short and broadly

lanceolate, with opaque, very papillose cells ; the fruit has not

been found. Brotherus remarks on his plant, '* K S. circinata

Besch. proxima foliis brevioribus, parte basilari late raginante

fiuperne dilatata, facile dignoscitur." Bescherelle's S. circinata

from Grande Comore and La Keunion includes, as mentioned

above, two distinct mosses, and the specific description appHes

best to the specimens from the former locality. S. tisambarica^

however, very closely resembles the La Eeunion plant, from which

it scarcely differs except in the broader, more vaginant base, so

that it appears that Brotherus has accepted this as Bescherelle's

S. circinata.

8. perichcetialis, Wils., Hook. f. Fl. New Zeal. ii. p- 60

(1855); Hook. f. Haudb. New Zeal. FJ. p. 405 (1807) = Solo-

mitrium pericJicetialis, Brid.

S. dmsifolia, Wils., in Kew Journ. Bot. ix. p. 292 (1857)=

Holoviitrium Griffithiaiium, Mitt.
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Solomitrium pumilum. Mitt. MS,

Species not seen.

M
p. 555.

V. (1807)

m
S. sinensis, C. Miill., iu Nuov. Gioru. Bot. Ital. v. p. 171 (1898).

BiBLioaEAPiir.

(1) MiTTE Journ. Linn. Soc. (Bot.) iii.

Supp. pp. 1-158 (1859).

(2) Idem, " Muse Austr. Amer." Journ. Linn. Soc. (Bot.) xii.

pp. 1-632 (18G9).

(3) Idem, Balfour's Botany of Socotra. Traus. Eoj. Soc. Edinb.

xxxi. p. 331 (1888).

(4) Hooker, Ic. PI. i. xviii. t. 4 (1837).

(5) Idem, Lond. Journ. Bot. ii. p. 5 (1^40).

(6) WiLSOx, Kew Journ. Bot. ix. p. 292 (1857).

(7) Beschebelle, Eev. Bryol. 1891, p. 88.

(8) Idem, Ann. vSei. Nat. ser. VII. t. 15, p. 50 (1892).

(9) Mtjlleb Boliv." Nuov. Giorn. Bot. Ital.

p. 39 (1897).

[Since the al)ove was written, Mr. C. H. Wriglit has kindly

shown me a moss named Si/mllepharis ohlujua^ Broth., just

received at Kew among some British Now Guinea mosses deter-

mined by Brotherus. The description of tliis moss lias not yd

appeared.

The leaves show well-defined alar cells, and the plant, iu my

opinioQ, belongs to Ilolomitrium , with which genus it agrees well

in habit, &c. It is probably the form of the peristome that has

led to the moss being placed in Symllepharis. The peristome is

composed of teeth approximated in pairs, and somewhat closely

resembles that of S. helicophylla, Mont. But just as Symhle-

pJiaris, as mentioned above, must be widened to include mosses

with equidistant teeth, so must Holomitrium be allowed to

include species with the teeth arranged in pairs. This has, in
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fact, already been done, by including Holomitrium pericJKetiale,

Brid., in the genus, for the peristome here is similar in arrange-

ment to that of the New Gruinea moss. IL periclcetiale ia

evidently in other respects closely related to Brotherus's plant.

To the list of Excluded Species, given above, should now, there-

MS. in Herb. Kew^S A

irium ohliquum, Salmon.

7th June, 1898.

E. S. S.]

i

EXPLANATION OF THE PLATES.
j

Plate 25.

Fig. 1. S. helicophylla, Mont. ; mouth of capsule, with wet connivent peristome.

X52.
2. Four teeth of same, united in pairs, X 130.

3. S. helicophylla^ Mont., var. tenuis. Nat. size.

4. Ditto ; capsule. X 25, reduced to half size.

5, 6. „ wet connivent peristome. X 52.

7. „ portion of peristome. X 150.

8. „ spores. X 255.

9. „ leaf. X 25.

10, 11. „ apex of two leaves, X 150.

12, 13, 14. „ areolation of leaf at a, 6, & c. X 255.

15. „ trans, sect, of leaf-base. X 400.

16. „ „ upper part of leaf. X 400.

17. S. helicophylla, Mont., var. microtheca \ capsule. X 25, reduced io

half size.

18. Ditto; mouth of capsule, X 52.

19. „ two teeth of peristome. X 150.

20. „ spores. X 255.

21. „ leaf. X 25.

22, 23. „ apex of two leaves. X 150.

\

Plate 26.

Fig. 24. S. helicophylla, Mont., var. macrospora \
capsule. X 25, reduce

to half size.

25,26. Ditto; spores, x 255.

27, 28. S. ChnsTnarU C. Mull. ; areolation of upper part of leaf. X -55.

29. S. fragilis, Mitt. ] trans, sect, of leaf-base. X 400.

30. Ditto; trans, sect, of upper part of leaf. X 400.

31. S, socotrana, Mitt. , trans, sect, of leaf-base. X 400.

32. Ditto ; trans, sect, of upper part of leaf. X 400.

33. S. Lindigii, Hampe
;
portion of peristome. X 150.
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- Plat£: 26 (continued).

Fig. 34. Symhlepkaris Reinwardti, Mitt. ; moutli of capsule, x 25.

35. Ditto
; areolation of leaf-base, x 255.

^*^-
»» » between leaf-base aad dubula. X 255.

37. 8. circinata, Beseh.
; part of leaf-base, x 255.

38. Ditto ; trans, sect, of leaf-base, x 400.

^ L

t.

-

Pi'eliminary Observations on the Seasonal Variations of Elevation

in a Branch of a Horse-Chestnut Tree. By Milleb
Christy, F.L.S.

[Bead 16th June, 1898.]

(Plate 27.)

Growing in mj garden at ' Pryors/ in the parish of Broomfield,

about two miles north-easfc from Chelmsford, is a tree of the

Horse-Chestnut {JEsculus Sippocastanum)

,

Five or six years ago my attention was attracted to it by

observing the fact that the elevation above the ground of a

certain branch of this tree which happened to project over one

of the garden paths varied very noticeably at different seasons

of the year. During mid-winter, when the branch was bare of

leaves, its elevation above the ground was so great that no

obstruction was caused to the path beneath ;
but, at mid-

summer, when the branch was covered with leaves, its elevation

above the ground w^as so slight as to interfere very inconve-

niently with free passage along the path.

Having noticed this fact for a year or two, it occurred to me

that, if I mnde a series of observations in order to determine

precisely what was the amount of this seasonal variation, the

result might prove of some interest. I have now continued these

observations for exactly three years, and I propose, in what

follows, to detail the result.

The fact that branches of trees do undergo certain seasonal

changes in elevation above the ground will, of course, have been

observed by every one in the case of cultivated fruit-trees, the
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branclies of whicli are often greatly bent downward?', and some-

times broken, by the weight of the fruit they bear. This, however,

is not quite the same thing as that herein discussed. In the

first place, in the case of these fruit-trees, the conditions are

somewhat abnormal ; for the weight of the fruit they bear Is

generally very much greater, in proportion to the strength of the

branches, than that ordinarily borne by trees growing in a state of

nature. In the second place, the conditions, beside being somewhat

abnormal, are also in another way essentially different; for, in

the case of these fruit-trees, the effect in question is mainly

produced by the weight of the fruit and not (as in the case

under consideration) mainly by the weight of the leaves.

The Horse-Chestnut tree producing the branch upon which

my observations have been made is a small one, about 40 feet in

total height, growing in a position where it is a good deal shaded

and overcrowded by other, and larger, trees. The brauch in

question is the lowermost upon the tree. It leaves the bole

about four feet above the ground, where the bole is about

53 inches in circumference. The branch, at the point where

it leaves the bole, is about 20 inches in circumference, and

it is about 28 feet 6 inches in total length, excluding tlie

leaves.

In order to render easy the carrying on of my observations^

I drove a large nail into the side of the branch at a point

16 feet 3 inches from the bolo (and, consequently, 12 feet

3 inches from the extremity) ; while, immediately beneath tie

nail, I buried a brick so that one end of it just appeared above

the surface of the ground. It was then an easy matter to

measure with a piece of cord the periodical variations in the

distance between the nail and the top of the brick.

My observations were continued at short intervals fron>

April 21st, i895, till April 23rd, 189S—a period (as already

stated) of exactly three years. During this period 1 measured

the distance between the nail and the brick no fewer than 42

times (12 times in 1895; 9 times in 1896; 14 times in 1897 j

and 7 times in 1898)—that is, on an average, about once a,

month. The results are stated in detail in Table A, wtich

appears on the following page and requires no explanation.

in

n
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Table A.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Date of
Observa-
tion.

1895.

April 21.

28
Mav
June

j^

July
Aug.

Sept.

Oct,

»)

Nov.
Dec.

15.

21.

5.

17.

27.

12.

8.

. 1890.
April 19.

May 15.

June
Aug.
Sept.

Oct.

28.

7.

G.

28,

25
Nov. 29.

1897.
Mar.
May

a

June

July

Aug.

Sept.

Oct.

Nov.

27.

2.

15.

29.

12.

18.

29.

15.

19.

10.

17.

24.

31.

14.

1898.

Jan. 9.

Feb. 6.

Mar. 5.

27.

April 8.

„ 16.

11 23.

»»

EWa-
tiuii.

in.

81

79^
75
74 i

72J-

72

70*
75'

79
79
78 (?)

i I

to

73
73
72
70
68 i

74'

t (^

t i

I
)

71 1

70

71j

71

71

70|
7U
72 i
74.i

7o|
76

75.J

75^

75i
75i
75|
75

1

75

Ascent

or

Descent,

m.
-?

X 1-1

N.
Nk

N

^

X
2

4

Nl(?)

—
N 1

N2

N 3*

/ 1

/ f/ U

Eemarks on the Observation

Leaves just coining out.

Leaves fast coming out.

Leaves and flowers fully out.

Leaves wet after heavy i-ains.

After a wet fortnight fullou ing long and severe

drought.

Leaves and fruit bath falling.

After .sharp frost; loaves mostly fallen.

All leaves fallen.

Observation probably unreliable through error.

Leaves just coming out.

After long and severe drouglit. Foliage perhaps

unusually light in consequence.

After several wet day?, ending long drought.

Leaves wet throuiilv rain ; fruit about half-grown.

After a wet fortnight ; fruit ahnost fully grown.

After wet and stormy })Criod ; fruit fully grown.

All fruit and about half the leaves fallen.

Leaves all fallen.

Leaf-buds just bursting.

Leaves about half-grown.

Leaves and ilowers both almost fully out.

Leaves and flowers both fully out.

I'^ruit beginning to swell.

This slight rise, continuing over a month, in

spite of the steady growth of the fruit, and

followed by a slight fall, both contrary- to

all previous obsen-ation.s were due to special

causes, as explained in the body of the paper.

Fruit ripening.

Fruit all fallen ; leaves falling.

Many leaves fallen.

About half of leaves fallen.

Nearly all of leaves fallen.

AH leaves fallen.

Vr-w'

i

Slight rise unaccountable,

Leaves just coming out.

Leaves fast coming out.
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The same results are shown diagrammat ically in Table B by

means of a Chart (Plate 27), which indicates graphically tbe

salient points brought out by my observations.

In regard to this latter table, it may be pointed out that tbe

various gradients in the connecting line do not represent the

actual, but only the approximate, rapidity in the rise and fall of

the branch ; for my observations were taken at irregular periods

and no attempt has been made to indicate on the chart the

respective intervals between each. It would be necessary to

attempt something of this kind if it were desired that the

gradients should represent anything like the actual rapidity in

the rise and fall of the branch ; but, if this were done, the table

would be rendered inconveniently wide.

Taking the two foregoing tables together, it will be found

upon examination that the results of the observations taken in

the three years named accord tolerably well with one another

(though interfered with through a special cause in the year

1897), and that these results are very much what one would

naturally have expected.

The observations seem to show that the following movements

take place:

During the mid-wn'nter months very little change in the

elevation of the branch is observable, as shown by the observa-

tions numbered 11, 12, 21, 22, 34, 36, 37, and 38. This period

of quiescence may be spoken of as the Winter Eest.

About the middle of April, coincident with the growth of tlie

leaves, a rapid fall commences ; and this continues until about

the middle of May, when the leaves are almost or quite fully

grown and the flowers are out. This Vernal Descent of the branch

<as it may be called) is shown by observations 2, 3, 13, 14, 23, 24,

25, 41, and 42.

After this comes a short period during which the descent

either ceases or becomes very slight. This may be called the

Midsummer Eest. Its existence is indicated by obser-

vations 4, 5, 15, IG, and 26.
.

**-

Later ia the summer, beginning early in August and con-

tinuing during September, the descent commences again and

continues more rapidly than before. This downward movement

(the existence of which is shown by observations 6, 7, 8, 17, J- »

19, 29, and 30) may be called the Autumnal Descent, and is due,

without doubt, to the development of the fruit.
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Finally, the simultaneous fall of both leaves and fruit during
October is accompanied by an a.^cent of the branch—tho
Autumnal Rise, one may call it—which is both greater and more
rapid than any other change in elevation, either ascent or

descent, which takes place in the course of the entire year, the

branch recovering, during about four Meeks (as may bt? seen in

the results of observations 9, 10, 20, 21. 31, 32, 33, and 31), the

elevation it has been more or less rapidly lositig during the pre-

ceding twenty-five weeks or thereabout. Upon this Autumnal

Else succeeds the "Winter Rest, already spoken of.

A disturbing cause (alluded to above) is a])parent u\ con-

nection with the oi)servations numbered 27, 2S, 29, and W, made

on and between July 18th and September 19th 1897, respec-

tively. During this perio*!, not only did the usual rapid

autumn descent a}ot take place, but there wa^ first a slight

fall, then a period of no change, and, linally, a very slight rise;

all which movements are in striking contrast to what took place

at the same periods during the two preceding years. This was

due, perhaps, in part to the very hot dry weather which prevailed

during June, and led, doubtless, to the foliage being less

luxuriant (and therefore lighter) than usual ; but it was certainly

due, in the main, to the great injury done to the foliage and young

fruit by the astounding hailstorm and ' tornado ' which devastated

the central part of Essex on June 24th, Although my house

stands on the extreme margin of the storm-area, and although

the hailstones which fell aronjid it were of very ^mall size com-

pared with those which fell only a mile away, the injury to growing

crops and vegetation of all kinds was exceedingly great, and

about sixty panes of glass were smashed in my house and green-

house. The leaves of the chestnut-tree in question were very

severely cut and slashed and pierced, so that their weight upon

the branch must have been very substantially less than before

the storm. I have shown on the Chart, by means of a broken

line, the course the connecting line would probably have taken

had it not been for this drought and extraordinary hailstorm.

My observations, as shown on the Chart (Table B., PI. 27-), seem

also to bring out another point in connection with the rise and fall

of the branch—namely, that (in addition to its periodic seasonal

rise andfall, as de.-cribed above) it is also gradually undergoing

a permanent descent ; for both its maximum and minimum

elevations showed a tendency to lessen in each succeeding
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year. Thus, as regards its greatest elevation in each year, this

was:
In 1895, 81 inches;

„ 189G, 77 inches ;

„ 1897, the same ; and,

„ 1898, 75| inches.

Again, as regards the minimum elevation (or greatest depression)

in each year, this was :

In 1895, 70| inches

;

3J 1896, 68| inches ; and

„ 1897, 70f inches.

If it had not been for the great hailstorm, it would probably

have been about 67 inches, instead of 70| inches, in the last-

named year.

The extreme range of variation in the elevation of the branch

observed during the three years in question was (as will be seen)

12| inches—from the maximum (81 inches) on April 21st, 1895,

to the minimum (68| ijiches) on September 2Sth, 1896. It appears

probable, however, that a still lower minimum would have been

observed in the autumn of 1897 but for the effects of the great

hailstorm.

I do not venture to claim for tliese observations any special

or definite value, such as would make them obviously worth

recording ; but, as one very seldom can foresee exactly how, when,

or to whom any such series of observations may prove useful, I am

not without hope that my observations may, in some unexpected

way, prove valuable to some future observer.

Nor need I point out that many more observations on other

trees require to be made before we are able to state that such

movements as those undergone by the branch of this chestnut-

tree are usual and ordinary.

EXPLANATION OF PLATE 27.

Seasonal Chart showing approximately the Tanations in rise and fall of

branch of JEsculus Hippocastanuvi,



Christjr. ImN.Soc.JoTjRN.EoT,Vol.. XXXll] P: .27.

W

IT

X
o

o

>

O

o

«



EXUEL SAHA BAKTON ON CHNOOSPOEA rASTIGIATA. 507

On tyTruit of Chnoospora fastigiata, J. Ag. By Ethel Sara
Barton-. (Communicated by GEOEaE Muruay, RK,S., F.L.S.)

[Eead SOtli June, 189S.]

(Plate 28.)

The genus Chwospom was founded by Prof. J. G. A^^ardli ou
the tu'O specios O. pacifica aud C. atlantica in '' Xya Mr^ fntn
Mexico '' (OfvtTsIgt K. Vet.-Akad. Forliandl, Ar<?. iv., 1S17, p. 7),

where the fruit is described '' an in verrucis lateralibur^, v cellulis

radiantibus con-^^titutis, demum evoluti ? Gcnu.s S[)orochiioidcuu),

Oarpo7nitr(B proxiinum/'

A year later tlie same author unites C. pacifica aud C. atlantica

under the name C. fasti(/iata, and tlie fruits are described with
more detail (Sitec. Gen. et Ord. Fucoid. 184S, ;,, 171). They
are said to consist of ''sporiferous threads" growing in patches

in the centre of the thaltus, surrounded and protected by '*a

series of branched, long-jointed sterile threads." These "sterile

threads " are also said to bo coherent and covered by a cuticle,

in specimens which have been dried and moistened again. An
analogy is drawn between tliis form of fruiting tissue and that

of Arthrocladiay and Chnoospora is placed next to that genus in

SporoclinoidecB. Dictyota and Carpomitra are also nicutioued as

bearing a superficial resemblance to Clinoospora,

Dr. Kjellman (Engler and Prantl, Natiirl. Pflanzenfam. Teil i.

Abt. 2, p. 289) places Ghnoospora among the genera of Phceo-

pltycecB which are " doubtful, uncertain, or insufBciently kiJ0\\n;"

and Dr. de Toni (Syll. Algarum, vol. iii. Fucoideae, 1895, p. IGl)

leaves it as a " genus incertse sedis " next to Arihrocladia m
ArtJirocladiacece,

In the British Museum Herbarium Chnoospora fastijiata is

well represented both in dried and in spirit material. Some

good specimens of the plant were sent over in spirit by 3Ir.

Elliot from St, Vincent, in a collection of algaj made by him ii

the West Indies In 1892. Examination soon showed the pre-

sence of cryptostomata growing on the flattened part of the

slightly compressed thallus, resembling those which are found

in Sorantliera, Rydroclatlirus, and CoJpomenia. The finding of

these bodies, where they had hitherto been unsuspected, raised

the hope of throwing some light on the development of the fruit

and the true position of the genus. A series of sections was

I
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therefore made througli a young part .o£ the'thallus, with the

result that the cryptostomata were found to form the centre of

sori of plurilocular sporangia, as known in Colpomenia. The

sporangia deyelop centrifugally and aipparently coalesce, so that

long patches; of fruiting tissue are formed up the centre of the

thallus, the most protected part of the plant.

The tufts of hairs arising from the cryptostomata are probably

the hairs described by Prof. Agardh as being directly connected

with the fruit ; the "sterile" portion surrounding the " spori-

feroua threads," which is covered by a cuticle, being perhaps the

sorus of plurilocular sporangia. It is not easy, however, to see
r

what is meant by the " branched sterile hairs," which could only
w

refer again to the cryptostoma hairs, and is even then not an

accurate description. The only explanation of the " sporiferous

threads " that I can suggest is that sometimes a few of the hairs

in the cryptostomata are broken off short at the growing point

and are very full of contents ; their upper cells are more or

less rounded, and these may be the '* spore-bearing threads" of

Prof. Agardh, while tlie long hairs are those which are said to

act protectively and are likened to those in Arthrocladia.

The finding of cryptostomata surrounded by plurilocular

sporangia makes it now possible to speak definitely with regard

to the systematic position of Chnoospora. All resemblance

between it and Arthrocladia is at an end, and the nearest allies

of the genus must be sought among Encoeliacece. The present

limits of this Order, as generally accepted, will not entirely hold

good, as has been shown in the life-history of Sorantlera

uhoidea, Post, et Eupr. ; but for the present, in any case^

F_/^V^ .

"J "

clatJirus and Colpomenia.

Eneoeliacecs next to Sydr^

fastig

lected by Dr. Harvey in Ceylon also shows distinct cryptostomata

m the centre of the plurilocular sporangia.

EXPLANATION OF PLATE 28.

Fig. L Chnoospora fastigiata. Small plant. Nat. size.

2. Transverse section of thallus, showing cryptostoma and sorus. X4i>^

3. Cortical cells of same. X 450.

4. Crj^ptostoma and plurilocular sporangia. X 375.

5. Mature and empty sporangia, x 375.
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INDEX.

[Synonyms and native names are printed in italics. A star is added to name*
which are ostensibly here publislied for the first time.]

Acacia Hindsii, Beiith., 216.
Acer platanoides, Linn., 214, 269.
Acerinese, 214.

Adenocystis, 483.
Adhesive Discs, on the, of Ercilla volu-

bilis, A, Juss., by J. H. Barrage, 95-
102.

Adina, 21,42.
aralioides, Benth. et Hook, f., 46.

cordifolia, //oo^-./.,47 ; mentioned,
10, G5.

Galpini, Oliver, 43.

globiflora, Salisb., 44; mentioned,
4, 41, 64, 66.

globose, BailL, 45.

GHffitki, Hook, f., 48, 51 ; men-
tioned, 59.

lasiantha, K, Schum,, 43.

microcephala, Hiern, 42 ; men-
tionpd, 17, 18, 41, 66, 67.

multifolia, Hav. *
, 45.

oligocephala, Hav, *
, 46.

^ peduncularis, i>(7., 44.

pedunculata, DC, 45.

philippincnsis, Vidal, 48, 52.

pilulifcra, Franeh,, 45.

polycephala, Benth., 46; men-
tioned, 18. 39, 64, 66, 67, 94.

polycephala,\\^Vi\, 52.

racemosa, Miq., 43, 66.

rubella, Hance, 44.

rubescens, Hcmd,, 45.

rubrostipulacea, K, Schum.^ 48,

73.

sessilifolia, Hook, f., 48, 52.

spathellifera, Oliver, 43.
Adriopsis, Botrylis parasitic on leaf of,

115, 116.

-SJscuhis Hippocastanum, Linn., 213.

^sculus Hippocastanum, Litin., Sea-

sonal Variations of Elevation in a

Branch of, 501-506.
Agaricus canipestris, On the Number

of Sterigraata and Spores in, by
E. Charles Horrell, 168-171.

Agaricus campestris, IGS 171.

corticola, 171.

hiemalis, 171,

sylvaticus, 171.

tenax, 171.

Agylophora, Neck., 74.

Aluus glutinosa, Medic. ^ 241, 242.

Akiiiantkus, Desvaux, 333.

hiflorus, Desv., 422.

serpf/Uifalius, Desv., 367.

Alsine arctica, mentioned, 416.

aretioida, mentioned, 375.

leptoclados, Calc, 308.

minor, 367.

mucronata, Linn., mentioned, 398.

pungens, Stapf, 401.

TjeptmSj Ruiz ex Eohrb., 379.

saxifrngn, Boiss., 418.

serpylUfolia, Crantz, 367.

setacea, Mart, et Koch, mentioned,

398.

tenuifolia, Crantz, mentioned,

398.

trifoiia, Gould, 420.

verna, Wahknh., mentioned, 398.

Alsi7iella, S. F. Gray, 333.

eiliata, S. F. Gray, 420.

serpyUifolia, S. F. Gray, 367.

Ampelopsis, suckers of, 97.

Anatomy, The Comparative, of certain

Genera of the Cycadaceaj, by W. C.

Worsdell, 437-457.

Anestroemia, 487.
^
Reinwardti, C. MiiU., 496.

Antheridium of Dendroceros, Nees,

471.

Anthoeephalus, mentioned, 5, 6, 21

,

22
CoiflWiia, Miq., 23; mentioned, 6.

chinensis, Walpu23; mentioned, 5.

indicus, A. Bich., 22 ; mentioned.

3,0,6,13,14,19,33,36,57,63,

64 94-

macrophyllus, Hav.*, 23; men-

tioned, 14, 66, 94.
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AnthocepLalu3 rnorivdcsfolius, Kortli.,

23 ; mentioned, f), 0.

AntLoceros, Mich., 4G7, 41)9, 474.

j'usiformis, Mo72t,, 474.

giganteus, 477.

vincentianus, 477.

Antirrhinum inajus, 274.

Aptogoiiutn Bcamidium^ Ealfs, men-
tioned, 320.

Aralia reticulata, Willd,, 227.

Araliaceti}, 227.

Araucaria, 121,

Arenaria, Lwn., A Kevision of the

Genus, by F. N. Williams, 32G-437.
Arenaria, Linn., 79, 332.

abictina, vnr., Fred, 347.

ac(;rosa, Boiss. ^^ Heldr., 400.

,Q. glabra, Boi,<s,, 400,

achalensis, Griscb., 385,

aculeata, S, Wats., 399.

ncutipepala, Ilaus.^/c.j 395.

aggregata, Lamlc, mentioned,

364.

ajjyregata, var., Eeichb., 3G5.

ag(jregata, Boiss., 3()1.

aggrcgafa, Loisel, 364.

airsei'olia, var., Fisch., 414.

algarbiensis, IVelw,, 358.

Alllo7iii, Rausch, 3(>4.

Alpamarca^, A. Grag, 426
;

tioned, 425.

alpicola, var., G. BecJc^ 3G6.
alpina, var., Gaud., 305.
alpina, Eegel, 415.

alsivoides, Willd. ex Schlecht.,

379.

men-

—— var. ovatifolia, J. D. Smith,
380.

amahlis^ Bory, 3G2.

andicolla, var.. Gill, 386, 387;
mentioned, 378.

andina, Eoh-b,, 372.

andromcea, Fisch. ex Cand., 409.
angustifolia, var., Franch., 430.

arineniaca, Boiss., 404.
Arnieriastrum, Boiss., SG3.

y. csesia, Boiss,, 364.

a. elongata, Boiss., 363.
/?. frigida, Boiss,, 3G3.

Assoana, Lox. et Pard., 359, 3G0.
Aihoa, var., Boiss., 3G3.
hcetica, Salzm., 343.

Balansfe, Boii^s., 377.
balearica, Li7in., 421.

var, brachypetala, J, Gay,
422.

barbata, Franch., 429.

Benthami, Fend, 355.

iS. diffusa, F. N. Williams *
,

355,

Benthami, Edgew., 431.

Arenaria Biehcrstcinii, Schlecht., 410,

biflora, Linn., 422.

/3. apetala, Vill, 422.

forma elongata, 422.

hiflora, Griseb., 353.

bisulca, liohrb,, 423.

bisnlca, Griseb., 425.

blepharophylla, Boiss., 403 ; men-

tioned, 404.

13. breviflora, Williams*,

403,

boli\ iaua, Williams, 425.

^. villosa, Wedd., 426.

Bourgiri, IlemsL, 401.

Boitrgteana, Coss. ex Willk., 361.

hrachijphglla, Phil., 386.

breviflora, Gilib,, 367.

Brotherana, Trautv., 375.

bryoides, W-V/W., 387, 424.

/3. macrophyila, /"-(^m^^, 424.

bulica, Stapf, 374.

ccBspitosa, Pliil., 386.

ccBSpifosa, Salisb., 421.

cantabrica, Amo, 367.

capillacea. All., 350.

capiUaris, PoiV., 414; mentioned,

395 412.

/3. aira^folia, F/scA., 414.

comnmnis, Eegel, 414.

glandulosa, Eegel, 414.

longifolia, Eegel, 414.

pygmaea, Eegel, 414. ^

.
-'

^ **

410.

408

alpina, Eegel, 415.^

vulgaris, Eegel, 415.

416.

^. kamts<*hatica, Eegel, 414.

?;. Meyeri, Fenzl,il5.

Z. nardifolia, Ledeb., 415,

^

y. obtusifolia, 7rflM^u., 414.

capillipes, Boiss., 357-

capitata, ia??2., 3G4.

_- /3. querioides, ^Fi7/A'., 364.

caricifolia, Boiss., 412,

cassia, Boiss., 368,

catainarcensis, 7^ax, 384.

cephalotes, i^2ci., 391.

eerastioidcs, var., Williams, 4//.

cerasthides, Poir., 389.

cerastioides, Pars., 391.

ciliaris, i/05C., 359- ,

ciliata, im«., 418; mentioned,

353,367,419,420.
y. frigida, Koch, 419. ,

var. fugax, Gren. et Godr.,

421
_ var. laxior, Gremli, 421 •

/3. longipes, Fo^^^^- ^- ^''"^•

418. ^ .iq— 5, norvegica, Gumi., 41^.

-^. ^

J, ^ _
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^renaria ciliolnta, Edgew., 373; men-
' tioned, 406,

^. pondula, Diithie, 373.
cineraaoens, var., Rohin^on^ 388,
cinerea, DC,, 350.

colchica, rar., Alhoff, 352.
colorafa, Turcz., 415.

communis, Eegel, 414.

compacta, var,, P«^, 425.

conipacta, Coville, 396; men-
tioned, 412,

conferta, Bolss,, 360; mentioned,
385.

co7iferta, VYedd., 425.

, Tar. villosa^ Wedd., 426.

congesta, Nidt,^ 392; mentioned,

399, 417.
^, Kingii, Jones, 392.

subcongesta, S. Wats,^

392.
y

/3. suffrutescens, Eobins,^ 392.

conica, Boiss,, 370.

conimbricensis, 5r(3if., 342.

/3. glanduloso-viscosa, Webbj

342.

conimhricensis, J, Gay, ex Gren.

et Godr., 345.

controversa, Boiss., 344 ; men-
tioned, 345, 358.

Corsica, Steud., 421.

crassifolia, Freyn^ 368,

cretica, var., Spreng., 354, 419.

cryptopetala, Kunze, 407.

cucubaloides, Smith, 396.

a. glabra, Ledeb., 396.

/3. viscid a, Ledeb,, 396.

cucubaloides, 0. A. Mey., 412.

dahurica, Fisch, ex Cand,, 397.

debilis, Hook,/., 431.

decussata, Salisb., 362.

decussata, Willd., 384.

cZe/exa, Decne., 362, 363.

Delavayi, Franch., 431.

densa. Kit. ex Schlecht., 355.

densissima, Edc/ew., 4()6; men-
tioned, 410, 431.

dianthoides, Sm,, 408.

dianthoides , Hort. ex Ledeb., 412.

dicranoidcs, H, B. # X., 423.

diffusa, var., Rohrb,, 378.

difwsa, EIL, 379, 390.

var. tucmnaneiisis, Griseb.,

380.

digyna, Willd., 386.
drypidea, Boiss.^ 399.
elongata, forma, 349.

emarginata, 7?ro^., 342 ; mentioned,

370.

)S. Salzmanni, WillL, 342.

ensifolia, var., RoJirb., 380.

erinaceii, Boiss., 361.

Llior. JOUBN.—BOTAKT, VOL. XXXIII

naria Falconcri, Edgcwr., 401.
fastigiata, Phil., 3H7,

Fendlori, A. Gray, 417.

417.

var. glahrcsccns, S. Wata.,
392.

var. snhconge^fa, S. Wat*i.,

392.

ferruginea, DiUhic, 410 ; raen-

tioned, 406.

festucoides, Benlh., 401 ; men-
tioned, 4(X>.

filicaulis, Fe?izlt 363, mentioned,
302.

/3. gra;ca» Boiss., 363.

a. ruinclica, Williams^ 363.

filifolia, 13ieb., 410.

flaccida, fonna, 348.

formosa, i'^iicA. ; njcntioncd, 395,

414.
*^-^^^

var. a.gJohra, Lodeb., 415.

var. giandiilosa, ex Ledeb-,

415.

Franklinii, Dougl. ex Hook.^ 392.

frigida, var., Koch^ 419.

fugax, J. Gay, 421.

Gayana, Willlaiiis, 422.

genuina, var.. Row/
<f-

Foiic., 347

var., Rokrh., 380, 385.

glabra, van, Williams, 396. 409.

glabrescens, var., Ball, 3t)4.

var., Boiss., 360, 362.

glanduligera, Edgew.^ 421; men-

tioned, 406.

gland ulosa, Willia7ns, 431 ; men-

tioned, 406, 414, 430. ^

glanduloso-viscosa, var., Webb^
]

ex milk. # Lange, 342. _, ^
glareosa, van, Hafcr ^ Porta,

351.

glauca, forma, 348.

globiflora, Edgew,, 406.

glutinosa, v&r.^Boiss., 400.

gorgonea, J. A, Sck??iidt, 355.

gotiiica, Fries, 420.

/3. fugnx, Fouc. 4' ^o^yy *20.

gothica, Gren., 419.

Govfeia, Fuel, 345.

gracilis, Waldst, 354 ; mentioned,

351.
/? rrpf.ina. S^wena.. 354 ; men-

tioned, 419.— y. intermedia, F. iV. Wil-

liams * , 354.

355.

graciliima, Willk, 4- Lavge, 366.

gr(Bca,ytiT.t Boiss., 303.

graminea, (7. A, Meg., 403.

var. parviflora, Fenzl, 403,

2<J
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graminifolia, Schrcid., 409; men-
tioned, 397, 398, 399.

a. glabra, Willia^ns *
, 409.

var. a. parviflora, Ledeb.,

399.

/^. pubcscens, Ledeb,, 409.
granatensis, var., Boiss., 362.

grandiflora, Linn., 347 ; men-
tioTied, 351,3r)6.

/3. abietina, Presl, 347.

7]. aculeata, Willk., 349.

a. gonuiiia, Iiony ^ Fouc.,

347.

y. mixta, Lapcyr,, 347.
t*. multiflora, Ser., 349.

t stolonifera. Will, 349.

^. triflora, Linn,, 348.

forma elongaUi, 349.
forma flaccida, 348.

forma glaur-a, 348.

forma heteropbjlla, 349.
forma humilis, 348.

forma intermedia, 348.
forma stricta, 348.

grandiflora^ var, Boiss., 362.
grandiflora, Ledeb., 409.
grandiflora, Tornab., 3()8.

graveolens, Schreb., 362 ; men-
tioned, 428.

Tar. Athoa, Boiss., 363.
y. glabrcscens, Boiss., 362.
var. gri^oa, Boiss., 363.
/I grandiflora, Boiss., 362.
var. minuta, mentioned, 362.
Tar. nervosa, HaL & Charrel,

363.

Griffithii, Boiss,, 404.
Guiociardii, Boiss. et Heldr,, 371.
Gulielmi-Waldcmarii, Klotzsch,

434.

gypsophiloides, Linn., 411; men-
tioned, 413.

a. glabra, Ledeb,, 412.
y^v.jparviflora^ Boiss., 412.
/?, vidcosa, Ledeb., 412.

gypsophiloides, Stev. ex Ledeb.,
397.

Halacayi, Bald., 376.
heterophylla, forma, 349.
Innialaica, var., Williams, 429.
hirta, Sieber ex Oken, 355.
kispanica, Spreiig., 389.
hispida, Linn., 345; mentioned,

351, 361.

Holostoa, Bieb., 394; mentioned,
396.

Holostea, Beaupr. ex Cand., 409.
holosteoidos, Edgew., 427; men-

tioned, 406.

y. cerastioides, Williams. 427.

Arenaria holostooides, J. panieulala,

Williams, 428.

/3. stellarioides, Williams,

427.

Hookeri, Nutt., 393.

Jiurnifusa, Wahlenb., 419.

humilis, forma, 348.

Huteri, Kern., 351.

351.

X, - ..^I ,w., ^.J J..

/3. glareosa, HtUer ^ Porta,

- a. rupestris, Iluter ^ Vorta,
K 1

^Langi

351.

imhricata. Lag., 362,

imbricata, var., /^'-2?2j^ ex Bohrb.,

407.

in<;onspicua, Poepp., 407.

incrassata, Langc, 360.

j8. glabresceiis, f^7

360.

intermedia, var., F. N. Williams'^,

354.

intricata, var., Ser., 347; men-

tioned, 350.

isaurica, Boiss., 396.

Jamesoniana, liidirb., 383.

jiincea, /i/W^., 397.

ji. glabra, Bcgel, 397.

juniperina, Till., 350.

jtmipcrina, Thuill., 350.

Jussicei, Cambcss,, 379.

kamtsc'batica, Begel, 414.

kansi;ensis, Masim., 402.

khasiana, var., Williams, 429.

Kingii, var., Jones, 392.

Koriniana, Fisch., 410.

Kotscbyona, var., Z^*??^^^, 352.

kumaonensi's. Maxim., 407; men-

tioned, 406. . -

Ian nginosa, Bohrb., 377 ;
mentioned,

380.381,388.
j3. diflfusa, Rohrb,, 378.

y. ensifolia, Bohrb., S80.

a. genuina, Rohrk, 378.

380.

larlcifolia, Lapeyr., 350.

laxa, var., Fenzl, 407-

laxa, Fisch. ex Ser., 350^

Laxmanni, Fiscb. ex DC, 417.

Ledeboiiriana, Fend, 400.

3. glutinosa, 5^m., 400.

y, parviflora. Boiss., 400.

leptoclados, fi'i^s.^. , 367.

5. crassifolia, -FVej/w.. 36«.

y. minutiflora, Lose., 3(>».

a. scabra, i?t??^y et Fon^-^J^i'

/3. visoidula, i?c«y et ifouc,

368.

Lessertiana, F*:'??^^. 401.

/^. nnnor, ^ofss., 401 ;
men-

tioned, 404.

\

-J

i

. I
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Arenaria lesuriiia, Lorct^ 346.
libanotica, KoUchy^ 354.
LiebiiianBiajia, Bohh., 358.
ligericlna, Willk., 34G.
linearifolia, Poir,, 347-
Ibiljlora^ Willd. ex Spreng., 350.
Lloydli, Jerd., 3G7.

loTigifolia, DC, nientioued, 399.
lo«gifolia, Bieb,, 399 ; mentioned,

397,398,414.
loitgipes, var., Fouc. ^* Bony, 418.
loiigisfyla, FrancJi,, 432 ; men*

tiuiied, 428.
Loscosii, Texid., 359.

Ijclinidea, Bieh., 395 ; mentioned,
416.

lycknideaf Turez., 415.

lycia, var., Boiss., 357.

lycopodioides, Willd, ^ 384.

macradenia, S, Wai&.y 417.

inacrocarpa, var., Lloyd, 366.

macropoda, var., Ilans.^/:., 352.

macrosepala, Boiss,, 370.

j9. minor, BoUs,, 370.

Mandoniana, IVedd,, 389.

Marschlinsii^ Koch, 3G7.

massiliensis, Fend, 426.

megalaatha, Rohrh., 379; men-
tioned, 390.

/3. ensifolia, JVillmms, 380.

a. geuuina, Williams, 380.

y. tucumanensis, Williams^

380,

melandryoides, Fdyew., 374.

Meyeri, var., ^-^y^^-/, 414, 415.

microphylla, Phil., 387.

minor, var., Boiss., 401, 404.

minor, Decne., 349.

minuta, mentioned, 362.

minutiflora, var., Lose, 368.

mixta, var., Lapcyr,, 347.

modesta, i^w/., 356; mentioned,

342, 357, 358.

var, Assoana^ Lose, et Pard.,

359, 360.

j8. trachysperma, Willk,, 357.

montana, Linn., 346,

y, intricata, 5tfr., 347 ; men-
tioned, 350.

/3. saxicola, liouy, 347-

montmia, All., 350.

liionticola, Edgew., 402 ; mentioned,

406.

monticola, Buekl., 355.

Moritziana, var., Pax, 425.

midficanlzs, Linn., mentioned,

420
muUiemdi^i, V\\\\., 386, 387.^

7nuUicauUs, Schur ex Simonk.,

422.

multiflora, var., ^(fr., 349.

Arenaria mziralist Edgcw. herb., 356,
401.

muralis, Sieb., 363,
muscifonnis, Inana S' Planch.,

376.

musciforinis, JJook. /., mentioned,
376,

mtisciformis, Edgew., 405 ; men-
tioned, J06.

muscoidfs, H. B. cj'- K., 376.
nana, Boiss. tf Hcldr,^ 371 ; men-

tioned. 376.

nana, Willd., mentioned, 376.

napidigera, Fran^h., 345,

nardifolia, Mxr. (/landulosa, Lodcb.,

415.

neTnorosa, II. B. & K., 379.
nepalensis, Sprmy., 429 ; men-

tioned, 380.

a. hiraalaica, Williams, 429.

/3. klijipiana. Williams, 429-

nervosa, var., Ifal. & Charrel, 3*^>;3.

nevadensis, Boiss., 369-

nilgliirensis, JK/^A^ ^- ^r7Z., 343;
mentioned, 406.

nilghiraisis, Fenzl, 377.

nitida, Bohrb.^ 375; mentioned,

425, 426.

norvegica, var., Gunn,, 419 ; men-
tioned, 421.

obtusiflora, Kmicc, 344.

obtusifolia, var., Trauiv.,A\A,

orbicularis, Vis,, 370.

orbiculata, Boyk ex Hook., 356.

Orbignyana, Wedd., 384.

orcophila, Hook, f., 410; men-
tioned, 406, 411.

Orizaba?, Rohrb., 387.

otitoidea, Adams ex Cand., 399.

ovalifulia, Somm. 4' Lev,, 372.

oxypetala, Sibth, d Sm., 357.

palnstris, Natcd., 387; mentioned,

378, 382, 31K), 407.

/3, patagfjnica, Phil., '^iSl*

pamphylica, ^ot**.*. ^- Hcldr., 357.

/3, ]ycia, Boiss., 357.

paniculata, var., IVdliams, 428.

papulosa, Steud., 3*^>3.

paradoxa, Bartl., 379.

parviflora, var., Fenzl, 403.

parvifolia,i?fiwM.,382; mentioned,

381.

/3, Scbiedeana, Rohrh,, 382.

a, spatbuIa?folia, Rohrh,, 382.

patagDnira, var., Phil., 387.

patula. var., Martr.-Don, 366.

pauciflora, Willd., 385.

pauciflora, var.. y;^';;^.^., 353.

pedunculosa, Wedd,^ 426,

pentandra, Maxim., 373.

perlevis, var., WilHums, 405.

2q2
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Arenaria persiea, Boiss., 401.

Feyritschii, Bohrb,, 389.

platysperma, mentioned, 368.

pleurantha, PM., 381 ; mentioned,

390.

Poeppigiana, Rohrh.^ 390.

polycnemifolia, Boiss., 393.

polytrichoides, Edgew,, 404 ; men-
tioned, 376, 406.

forma musciformis, Hook,f,j
mentioned, 376.

/3. perlevis, Williams^ 405.
f 1 ^

Pomeli, Miinby, 343.

fvocera. Sprang., 399.

Przewalskii, Maxim., 408.

pseudarmeriastrum, Eouij^ 365.

piihescens, Urv., 363.

pulvinata, Edgcw., 405 ; mentioned,
406.

pungens, Clem., 393.

)3. glabrescens, Ball, 394.
piiTigens, Jacquem., 401.

purpurascens, Ram., 390 ; men-
tioned, 372.

piisilla, Stapf , 435.

pycnophylla, Rohrb., 424.

pycnopliylloides, Pax, 425.
/3. cornpacta, Pax, 425.
y. Moritziana, Paa\ 425.

pygmcea, Regcl, 414.

pyrenaica, rar., Boiss., 362.
pyrenaica, Hort. ex Steud., 347.
quadridentata, Williams, 432.
giierioides, Pourr. ex Willk., 364.
racemosa, JFi7/^., 361,
radians, Benfh., 423.
Eedowskii, CTa»2. c;? Schlecht., 353.
reptans, HemsL, 383.
•

/3. Pringlei, Williams *
, 383.

retusa, jBo/.ss., 356.
Thodia, Boiss., 363.
rigida, Bieb., 409.
rivvlaris, Pliil., 386.
Eoborowskii, Maxim., 413.
Eohrbachiana, Garcke, 384.
roi^a, Salzm.,435.
rotundifolia, ^ie/;., 352; mentioned,

370, 372.

/3. colchica, ^/^o/, 352.
y. pauciflora, J?ois5., 353.

iJoy/ci, Benth., 401.
rumelica, var., WilliaTns, 363.
rupestris, var., Huter 4- Porta, 351.
riiscifolia, Requien, 351.
sabulinea, Griseb., 358.
Salzraanni, var. , Willk,, 342; men-

tioned, 361.
saponarioides, BO is. & Bal., 370.
aaxatilig, Linn ., 397.
saxatilis, Sch tad., mentioned, 361,

398, 399.

laria saxatilis, Bout, ex Willk. eir

Lange, 344.

saxatilis, Lapeyr., 350.

saxicola, var., Roxiy, 347.

Saxifraga, Fenzl, 418.

saxosa, A. Gray, 388.

,6. cinerascens, Robinson, 388,

scabra, var., Roiiy ^- Fouc, 367.

seabra, var., Lcdrh., 305.

ficariosa, Boiss., 402.

Schiedeana, Fenzl, 383.

Scliiedeana, var., Rohrb., 382,

scopidorum, H. B. & K., 386.

scopidorum, Si^lilecht., 383.

serpens, H. B. 4" K., 385; men-

tioned, 386,

/3. andicolla, Gill, 386,387;

mentioned, 378.

a. genuina, Rohrb., 385.

var. Orizabse, Rohrb., 387=

A. bryoides, 387, 424.

eerpyllifolia, Linn., 365; men-

tioned, 355, 356, 368-370, 385,

406, 421.

Z. alpicola, G. BeeJc, 366.

i^. alpina, Gatid., 365.

S. gracillima, Willk. ^' Lange,

366.— y. macrocarpa, Lloyd, 366.

— €. patula. Martr.'Don, 366.

— a. scabra, Ledch., 365.

ri. viseidula, Roth, 366.

serpylloides, Naud., 386.

setacea, Fisch. ex Ser., 395.

setosa, Willd., 436.

sibirica, Pers., 417.

Sintenisii, var., Ilatcssk., 352.

sipylea, Boiss,, 363.

soratensis, Rohrb., 381.

Bordida, Chatd)., mentioned, 343.

spathulsefolia, var., Rohrb., 382,

epathulata, Desf., 389.

sphwTOcarpa, Martr., 367.

sph(Brocarpa, Ten., 367-

stellarioides, var., William, 427.

stenophylla, Ledeb., raentionedr

399,

'

Steveniana, Boiss.. 403.

stolonii'era, var., ViU., 349.

Stracheyi, Edgew., 374.

stricta, forma, 348.

Stuebelii, Hieron., 388.

Stygia. var., Boiss. ^- Hddr.,fJ>-

subcongesta, var., S. Wats., t)^-^.

subulata, Ser., 436.

suffruteseens, Robiiis^., 39-^.

Szowitzii, Boiss., 395.
^

tenella, Biithie, 356; mentioned,

406.

tenera, Kdgcv)., 428.

tennis, J. Gay, 345.
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Arenaria tetragyna, WiUd., 406 ; men-
tioned, 378.

a. iinbricata, Fenzl ex Rohrb,,
407.

/3. laxa, Fenzl, 407.
tetraquetra, £oiss., 3CA.

a. granatonsis, Boiss., 3G2.
/3. pyrenaica, Boiss., 3(52.

tetraquetra, Linn,^ mentioned,
364.

tetraquetra, All., 365.
•

, var. aggrajata, Eeichb., 365.
tetrasticha, Boiss., 401.

tmolea, Boiss., 352.

S, Kotschyana, Fend, 352.

/?, Diacropoda, Hanssk., 352.

y. Sintenisii, Havssk., 352,
tomeiitosa, Willk., 354.

trachysperma, yar., WUlk,, 357.
trauHdlvanica, Simk, 353.

tremula, Boiss., 369.

tricbopliora, var., Fra7ich., 430.
tricliotoma, Bolss.y 400.

triflora, var., Linn,, 348.

<n>m, Willd., 349.

Tsduiktscliorum, 7?e^e/, 411.

.tucumane?isis, var., Griseb., 380.
ucranica, Spreng., 410.

uraknsis. Pall, ex Spreng., 367.

ursina, Robinson, 412.

valentina, Boiss., 350.

t^aw/, Dulac, 367.

verna, mentioned, 398.

viscida, var., Ledeb., 396,

viscida, Hall f., ex Loisel, 367.

viscidula, var., Eouy 8; Fouc, 3G8.

viscidula, Roth, 366.

viscosa, var., Lcdch., 412.

viscosa, Fisch. ex Cand., 414.

vulgaris, Regel, 415.

Waliichiana, &/-., 367.

yunnanensis, Franch., 430.

y. angustifolia, Franch., 430.

/3. tricbophora, FramJi., 430.

Arenariastrum, 334, 341.
Aroideaj, 206.

Arthrocladia, mentioned, 507, 508.

Arthrodesmus, Ehrmh,, 319.

bifidus, Breb., 319.

eonvergens, Ehretib., 319,

curvatus, Jf. Z/. Tuni., 320.

incus, i/oss., 320.
var. valid us, W, Wed Sf G. S.

^
West *

, 320; mentioned, 322.

triangularis, Lagerh., 320,

var. inflatus, W, West # G* S.

West * , 320,

ABperococcus, 479.
sinuosus, 480.

ulvoideus, 479.
AzoUa, mentioned, 319.

Bacillus bruaneus, 125,141, 115, agar
cultures of, 132, 13.1

cinnabareue, Flugge, 126.
cyaneo-fuscua, V2A.

cyano^enus, 124.

fluorescens, 144.

indigonaceus, 144,
janthinus, Zopf, 126, 134.

miniacus, 144.

prodigiosu8, 124, 144, 155.

pyocyaneus, 124.

virens, 144, 147, 148, 149, 150.

virescens, 124.

Bacteria, On the Evolution of Oxygen
from Coloured, by A. J. Ewart. 123-

155.

Bacterium chlorinuui, 148.

photometricuni, Evgebn.^ 144, 152,

153.

Tcrmo, 12r>-131, 140, 144, 146.

viridc, 147,

Bancalus, mentioned, 3.

Barton, Ethel Sara, On the Structure

and Development of JSoranthcra, Post,

4- Rupr., 497.
'

, On the Fruit of Chiwospora fasti-

gata, J. Ag., 507-508.

Betula alba, Linn., 243.

Bigelowia, Rafin., 333.

elongata, Rafin., 379.

montana, Kafln., 347.

Bignoniaccffi, 228.

Botrytia, mentioned, 105
;
growing on a

dead twig of Deherainia (Ellis), 115.

, parasitic on a leaf of Adnoj>$i$^

115,116.
Brachgsiemma, D. Don, 333.

calgcinu/Tit 429.

Breonia, mentioned, 5, 6, 21.

Boivini, Hav, * , 35 ; mentioned, 34.

coriacea, JIav.* , 36; mentioned

34.

cuspidata, llav,, 37; mentioned, 34,

65.

longipetiolata, Hav. * , 36 ;
men-

tioned, 34.

madagascariensifl, mentioned, 33.

inauritiana, Hav. * , 35; mentioned,

34.

membranacea, /lav.*^ 35; men-

tioned, 34.

parviflora, Hav. * , 37 ; mentioned,

34, 93.

Eichardiana, A. Rich,, 36; men-

tioned, 33, 34.

gtipulata, Hav. * , 35 ;
mentioned,

34,93.

Bremrhia, A. Gray, 333,

mffrtitescens, A. Gray, 3J2.

Buddlea, Spreng,, 37.

glajbrata, Spreng., 40.
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Buds and Stipules.—Parts III. & IV.
By the Rt. Hon. Sir John Lubbock,
202-269.

Biirrage, J. H., The Adhesive Discs of

Erdlla vokibilis, A. Juss., 95-102.

Cacteaj, 226.

Calamopitys Saturui, linger, 450.

Calocera, 171 ; stergimata in, 169.

Campbell, Douglas Houghton, On tbe
Structure and Development oi Den-
droceros, Nees, 467-478.

Campylopus, mentioned, 494.
Caprifoliacese, 222.

Carex helvola, Blytt, On the Occurrence
of, bj G. C. Druce, 458-464.

Carex alpicola, WahL, 464.
approxiniata, 458^59, 461.
approxiuiata x Persoonii, 461,

462.

brizoidcs, mentioned, 460.
canescens, 459, 461-463.

var. robusta, Blytt^ 463.
var. subloliacea, Laestad,.

463.

canescens xechinata, 462.
canescens Xlagopina, 464.
canescensxnorvegica, Kihlm,, 461.
curta, var. alpicola, WahL, 458.
echinata, 462, 463.
flava, 462.

heleonastes, mentioned, 460.
helvola, Blytt, 458.
lagopina, 458, 464.
lapponica, 0. F. Lang, 459, 462.
macilenta, Fries, 459.
macilenta, Nyman, 463.
microstachya, mentioned, 460.
microstachya - canescens ?, men-

tioned, 463.

norvegica, mentioned, 460, 461,462.
Persoonii, 461,462, 4('.3.

pilulifera, mentioned, 460.
pseudohelvola, 461.
saxiitilis, lAnn,, 462, 463.
vitilis, FHes, 460, 4(>3.

Zahnii, Kncucher, mentioned, 461,
463.

Carludovica palmata, Buiz et Pav.,
265.

Carpinua Betulus, Linn., 246, 269.
Carpolithes headonemis, J. S. Gardner.
465.

Carpomitra, mentioned, 507.
Castanea vesca, Gaertn,, 247.
Catalpa bignonioides, Walt., 228.
Centaurea cyanus, 274.
Cephalantbus, Unn., 37 ; mentioned, 2.

acuminatum, Rafin., 39.
africanus, Beich.^ 40, 70.
angustifolius, Lour,, 39.

Cephalantbus amastifollus, Andr6^

39.

aralioides, Moritz, mentioned, 18^

39.

aralioides, Zolh, 46.

breviflorus. Spruce, 41.

chinensiSy Lam., 45 ; mentioned, 5,

36, 41.

glabratiis, K. Schum., 40,

montanus. Lour,, 41.

natalensis, Oliver, 41 ; mentioned,

18.

naucleoides, DC, 38; mentioned,

18.

ohtusifolins, Rafin., 39.

occidentalis, Linn.,^^\ mentioned,

2, 3, 18, 67.

oppositifolius, Moench., 38.

orientalis, Blume, 2, 41, 64.

orientals, Jjinn., 27, 33, 41.

orientalis, Boem. et Schult., 38.

peruvianas, Spruce^ 40.

pilulifer. Lam., 41, 45.

piluliflorus, IVilld., 41,

procumbens, Lour., 41,

pubcseeus, Rafin., 39.

salicifolius, Himib. ^' BonpU 39.

Sarandi, Cham, et Schlcckt., 40.

spathelliferus, Bakei-, 41, 43.

stellatus. Lour., meutioned, 39.

Cephalidium, mentioned, 6.

citrifolium, A. Rich., 36.

verticillatum, Boivin, 43.

Cephalina, Thonn., 24.

esculenta, Seham., 26.

Cephalotaxus, 121.

Cerastium arenarioides. Crantz, 389.

glomeratum,2'A^u7/.,mcnLioned,362.-

latifoliiim, Vitm., 418.

purpurascens, Fenzl, 391.

Ramondi, Fenzl ex Benth. & Hook.

f., 391.

trigynum, mentioned, 374.

vulgatum, Jjinn., mentioned, 262.

Oerasus lusitanica Loiscl, 222.

Ceratozamia, 454.

mexicana, Brongn,, 453, 456.

Chamfficladon lanceolatum, Mtq., ^f^r

267.

Ohara armata, Meyen, 324.

ceylonica, mentioned, 3-4.

Commersonii, A. Braird, ZA.

compressa, Kunth, 323.

foliolosa, 323. 324.

guadeloupensis, mentioned, i5*-^-

eymnopus, Brauv, 323, 324.—- var. inconstans, Braun, o^-

haitensis, Turpin, 324.

Humboldtiana, mentioned, ^-^•

incovstans, Kuetz., 3-3.

indica, Bertero, :524.
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Chara javanica, mentioned, 324.
Martiaua, mentioned, 324.
Miehauxii, mentioned, 324,
Muhlenbergii, mentioned, 324.
polyphylla, A, Braim, mentioned,

324.

sejuncta, mentioned, 324.
verticillata, Roxh,, 324.
zeylanica, Willd., 323, 324.

var. inconstant, 323.
Ohara<?e£e, collected bj Mr. T. B. Blow

in the West Indies, by H, & J. Groves,
323-32fi.

Cherleria bisulca, BariL^ mentioned, 423.
^randi flora, D, Bon, 406.

juniperina, D. Don, 43G.
nitida, Bartl., 43G.
sedoides, 424.

mrpyllmea, Prcsl, mentioned, 424.
Chnoospora fastigiata., J, Ag.y On the

Fruit of, by Ethel Sara Barton, 507-
608.

Chnoospora, J. A</,, 507.
atlanticji, J. Ag., 507.
fastigiata, J. Ag,, 507, 508,

pacifjca, J". Ag.^ 507.
Ohordaria, 483.
Cbordariacea;, 484, 485.
Christy, Miller, Primula ehtior in

Britain ; its Distribution, Peculiari-

ties, Hybrids, and Allies, 172-201.

, Preliminary Observations on the

Seasonal Variations of Elevation in

a Branch of a Horse-Obestaut Tree,

501-506.
Chromatium Okenii, Ehr.. 144, 152, 154.

Warmingii, Ehr,^ 1.V2.

Cinchona ^^of^i/^m, Pavon, 91.

Cistinea), 204.

"

Gistus vaginatus, Alt., 204.

Citharexylum quadrangulare, Jacq,t 231.

Citrus, 268.

Aurantium, 26S.

Decumana, 268.

CloBterium, NU::sch, 157, 282.

acutum, Brih., 285.

balmacarense, W. B. Turii., 158.

Braunii, liei^v^ch, 283,

calosporum, Wittr., 159.

crassum, Delp., 283,

decorum, Breb., 283.

Delpontii, Wolle, 283.

Dianae, Ehrenb., 284.

didymotocum, Cordn,

tioned, 284.

var. tropicum. West *
,
157.

Digitus, Ehrcnh., 282.

directum, Arch , 284.

JoLnsonii, W. We4 ^ G. S, West *

,

284 ; mentioned, 321.

lagoense, Nordst., 159.

157 : men-

ClosLerium la)ncllosum, Breb,, 282.
Legunion, W, We^t <^' G.S. Aff«/*.

158, 167.

LihcUida, Fm-ke, ir>6.

lineatmn, Ehrcnh., 283.

var. costaturn, WoUe, 2K3.
lunula, Nitzsch, 282.

macdlentum, Breb,, 283.
mciculalum, llastitigs, 283.
obtimm, Breb., 282.

prailo))ginn, Brih., 2^S3.

pulcliellum, W. WcU cf G. S.

Jr^5^*,158, 167.

Ralfsii, Breh., 159, 283, 284.

var. Dt'lpontii, Kkhf^, 283.
var. hybridtiin, IMcuh., 159,

281.

forma major, 159.

rectum, Gidw., 158.

striolatum, Khraih.^ 159, 284.

var. orllionijtum. Bog, 284.

eubcapiUitura, IV. West ^ G, <f.

We.sl*, ir>8, 167.

subtruncatum, W, West !( G.

West*, 159,167.

Toxon, West, 1;58, 284.

forma elongata, 284, 321.

8.

truncatura, W.B. r«r;»., mentioned,

159.

tumidum, Johns.y 284,

Oocos nucifera. Linn., 264.

Colpomenia, 481, 482. 507, 508.

sinuosa, Derb. ct Sol., 480.

Colpopelta viridis, Corda, 311.

Coniferaj, 259,

Corylus Avellana, Linn,, 247.

Cosmarium, Corda^ 300, mentioned,

301.

anceps, Lund,, 104, 167.

angulare, Johnson, 302.

angusfatum, NordsL, mentionf^d,

ir>4.

antiloponiim, Bt&k, 298.

aphauichondrura, Nordst., men-

tioned, 304.

armatum, Br^h., 300.

Askenasyi. Sch)}ddle,i56, 164,

Baileyi, Wolle, 301.

var. major, W. West ^' (?. 5.

West, 301.

bioculatum, Menegh,, 303.

Yar. depreftsuin, Schaarschm,^

303.

hradlmm, Nordst., subsp. ordina^

turn, Borg., 308,

Broomii, var., WoUe, 3O0.

expense. Be 7b??/, 301, 322.

connatura. Breb., 166; mentioned,

156.

conspersum, Rolfs, 307.

var rnfimdAtum. WUtr. 307
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Cosmarium cosmetum, JV, West Sf G» 8.

West, m\ 322.

costatiim, Nordst.t mentioned, 304,

310.

creperum, W, West ^ G. 8. Westj

309.

Cuciirbita, Breh,, IGG.

decoratum, W. West ^ G. 8. West,

mentioued, 165.

dentatum, Wolle, 308 ; mentioned,
165.

difficile, Lutlem., 303.

elegantissiinum, Lund.^ 308.

var. siniplicius, W. West ^
G. 8. West*, 308, mentioned,
322.

Eloiseanum, Waller 308.
exiguum, Arch., 303, 322.

gotlandiciim^ Wittr., 302.

/fa^7z?nm,Eeinsch,300; mentioned,
156, 163.

var. retusiforme, Wille, 300.
Holmiense, Lund,, 300.

var. integrum, Lund., 300.
insigne, Schmidle, mentioned, 306.
Johnsonii, W. West ^ G. 8. West,

306, 322.

latum, Brih., 306 ; mentioned, 307.
lunatum, ffoUc. 302

var, depressum, W. West ^^

G. 8. West *
, 302, 322.

margaritatuni, Boi/. et Biss., 165.
margaritiferum, var. r€?iiformis,

Ealfs, 307.

modestum, W, West 4' G. 8. West *
,

304, 322.

moniliforme, Balfs, 310.
forma elongata, 311, 322.
forma pauduriformis, Hei-

merl, 310, 322.
monomazum, Lu7id., 505.

var. tristichum, W. West &
G. 8. West * , 305.

multiordinatum, W West ^ G. 8.
West, mentioned, 165.

Nalliorslii, Boldt, 307.
Nordstcdfii, Racib., 305.
uudiceps, Johns., mentioned, 306.
obsoletuTa, Bcinsch, 164.
ocellatum, B, Eichkr et Guiw.,

301.

var. americanum, W. West ^G.8 West ^,501,— incrassatum, 301,
odontopleurum, Arch., 303.
ordinatum, W. West & G. 8. West,

308.

var. depressum, W, West &
G. 8. West * , 308, 322.

pachydermum, Lufid,, 164; men-
tioned, 166, 301.

Cosmarium pachydermum, var. miniiB,

Nordst., 164,301.
parvulum, Breb., 164.

perforatum, Lund., 301.

polymorphum, Nordst., 304.

protractum, Be Bary, 309.

protracium, WoUe, 293; mentioned,

294.

pseudamoenum, Wille, 308.

var. basilare, Nordst., 308.

pseudotaxichondrum, Nordst,, 305.

var. floridense, W, West ^ 6,

8. West * , 305, 322.

punctulatum, Brib., 166.

var. depressum, W. B. Turn,,

166.

pygmajum, Arch., 302.

var. Schliephackianum, W.

West 4^ G. 5. IVest*, 302.

Eaciborskii, Lagerh,, 305.

rectangulare, Grun., 302.

Eegnellii, Wille, 303.

var. madagascariense, W. West

^ G. 8, West, 303.

Kegnesii, lieinsch, 303.

reniforme, Arch,, 307, 322.

var. compressum, Nordst,,

307, 322.

^
West *

, 307, 322.

repandum, Nordst., 303.

forma minor, 303.

retusiforme, Gutw., 300.

Eostafinskii, Gntw., 304.

var. americanum, W. West q'

G. 8 West *
, 304, 322.

Schliephackianum, Grun., 302.

Sinostegos, Schaarschm., 302.

var. obtusiup, Gutw., 302.^

eparsipunctatum, mentioned, 166.

spinosporum, Lagcrh., 309.

Btriiiimw, Boldt, 164.
^

Stuhlmannii, Ilieron., mentioned,

165.

Bubcrenatum, Hantzsch, 304.

subdecoratum, W. West ^ G. ff.

^res^*,165, 167.

subglobosum, Nordst., 156, 166.

fornja minor, 166.

subnudiceps, W. West # G. ^.

F^5^ *
, 306, 322.

subspeciosum, Nordst., 310-

subturgidum, Schmidle, lp7-

var. minor, Schmidle, 157.

taxichondrum, l/imd., 30o.

. var. bideuluhim, Lagerh.,

305.

Thwaitesii, Balfs, 311. ^ „ <>

trachypolum, W. West ^ G. ^
Fei>^J*, 166,167.

tripHcatum, Wolle, 309.
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-Cosrnarium tuiuens, Nord^f.^ 304.
var. glabrum, IV. West a- G, S.

West * , 304.

Turpiuli, Breh., 307.
var. Limdellii, Gutw,, 307.

urceum, W. Went ^" G, S, West*,
164, 167.

viride, Josh., 311
zonariatn, W. West Sc G. S. West

157.

•Cosmocladium, Breb., 311.

Quimbyi, Wood, 'Sll.

Crauiolaria annua, Linn,, 232.

Craterellus cornucoj)ioides, 171.

Cupulifera^, 241.

Cycadacea?, The Comparative A-natomy
of certain Genera of the, by W, 0.

Worsdell, 437-457.

Cycas, 445, 453.

media, IL Br., 443, 455, 457.

revoluta, Thicnh,, 120, 261, 438;
mentioned, 445, 447, 451, 455,

457 ; structure of the bundles in

the cot vledons of, 120-122.

•Cyclantbaeese, 265.

•Cylindrocystis, Menrrjh., 156, 281.

amerieana, W, West ^- G. S. West *
,

281, 322.

angnlata, W. West tj^ G. 8. West,

281.

crassa, Be Bary, 156.

diplospora, Lund., 281.

tumida, W^olle, 281.

Cvperites Forbesi, Heer, mentioned,

466.

Cyperus reticulatus, mentioned, 466.

Dacryomyces, 171 ; sterigmata in, 169.

Dammara, 121.

Deherainia, Eotrytis growing on a dead

twig of (Ellis), 115.

Delphinium Ajiicis, 274.
Dendroceros, -Al?f>-, on the Structure and
Development of, by Douglas Hough-
ton Cantpbell, 4r>7*'478.

Dendroceros. Nees, 467-478.

Breulclii, Kees, 468, 469, 475-

478.

cichoraceus, L€h77i ^' Lif/denb., 475,

477.

crassinervis, Lckm 4' Lindenb,,

475.

crispus, Kees, 466, 475, 476. 477.

Desmidiinn, Jff., 320.

aptogonum, Bnh., 320.

coarctatum, Nordst., 321.

graciliceps, mentioned, 321.

hexaceros, Ehrenb., 313.

quadratUTO, ^ordst,, 321.

Deemids from Singapore, by W. West

& G. S. West, 156-157.

Desmids, on some, of th'^ United State*
by W. West & G. S. West, 279-322.

Diuuella aspera, licff., 203.
Dianthus prolifer, monfioned, 392.
Dichodonlimn Jlookcri, Par.. 49±

Reinwardti, Dozy k Molkenb., 406,
Dicranella, 487*

himalayana, Jaajr., 492.
Dicranum glaucuni, Jlcdw., mentioned,

423.

BcinwarJfi, Dozy k Molkenb,, 496.

Dictyota, raonfioned, 507,

Didymodon vagvuitum, Jlook., 487, 4S8,

489 ; distribution of. 493.

Digitalis purpurea, 274.

Diplococcuii roscus, Flugye, 128, 129,

138.

Diptcrocarpca;, 205.

Discs, on the Adhesive, of Ercilla volu-

bilis. A, Jiiss., bv J. II. Burrage, 9.'>-

102.

Disphinctium eparsipunctatum,

Schmidle, 166.

subturgidum, W. B. Turn., 157-

Distribution and Classification of Nau»

cicfSB 1

1

Docidiura, Br6b., 285.

consfrictum. Bail., 285.

dilatiitum, JSordsi,, 285.

gracile, Wittr., 286.

minutum, lialfs, 282.

^wdosum, Bail., 285.

sceptrum, Kiitz., 285.

trideufulu/n, Wolle, 285.^

verrucosum, Bail., mentioned, 286.

verticitlatum, Bail, 286.

Dolophragma, Fenzl, 333.

globfflorum, Fenzl, 406.

junipcrinutn, Fenzl, 4;J6.

Drosera binata, LahilL, 226.

dichotoma, 226.

rotundifolia. Linn., 2flh.

spathulafa, LafnlL, 225.

Druce, G. C, On the Occurrence of

Carex helwla, Blytt, in Britain, 458-

4t;4.

Dufoarea, Hrcn., 333.

purpura$o€iis, Gren., 391.

Ectocarpacea;, 485.

Elachfsta ecutulata, 481.

Elacbistacex, 485.

Ellis, W. G. P., On a Trichoderma iV
rasitic on Pellia epiphylla, 102-117.

Elodea, chlorophyll grains of, 154.

EncoBliaceai, 484.

Ercilla volubilis, A. Juss., On the kd-

besive Discs of, by J. H. Burrage,

95-102.

Ercilla spicafa, Moq., 9j.

Eremogone, Fenzl, 3^^.
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Eremogone ainsfolia^ Fenzl ex Steud.,

415.

capillaris, Fenzl. 417.
cejphcdofes, Fenzl, 392.
eucubaloides, Ilohen., 397.
davurica, Fenzl, 436,
im^mosa, Fenzl, 415.

graminea, C. A. Mey., 403.

graminifoUa , Fenzl, 410.
gypsophiloides, Kenzl, 412.
Holostea, Eupr., 394,
juncea, Fenzl, 397.
longifolia, Fenzl, 399.
lychuidea, Eupr., 395.
micrantha, Sclmr, 410.
nardifolia, Fenzl, 415.
pungens, Fenzl, 394.
Tigida, Fenzl, 409.
subiUata, Fenzl, 417.

JSremogoneastrum, 331, 339.
Eryngium amethystinum, 276.
Euarenaria, 333, 335, 342.
Euastrura, Ehrcnh., 160, 286.

abruptum, Nordst., 289, 290.
var. evolutmn^ Nordst, 290.
forma minor, 289, 322.

americamim, Ehronb., 296.
ansatum, Ehrenb,, 287 ; mentioned,

156, 160.

var. turgid um, Borgesen^
287.

attenuatum, Wolle, 288.
binale, EhrenK, 161, 167, 289.

var. elobatum, Lund,y 161.
Ciastonii, Hacib., 289.
clavntum, W, B. Turn., mentioned,

293.

coronatiim, W. B. Turn., 290;
mentioned, 291.

cosmarioides, W. West &• G, & West
161.

var. curtum, W. West # G. S.
West, 161.

denticulatum, F, Gay, 161.
doli forme, W. West 4 G. S. West *

,

289, 322.

evolutnm, W. West ^ G. 8, West,
290 ; mentioned, 291, 292,
322.

var. aiaziovii, W. West & G.
S. West *

, 292.
- var. guianense, W. West ^ G.

8. West *
, 292.— var. incudiforme, W. West ^

G. 8. West *
, 292.— var. integrius, W, West ^

G. 8, West, 293, fig. 291.
- forma minor, 2\>2y fig. 291.

Euastriim gnathopliorum, W, West^' G,

8. West *
, 160, 167.

Hastingsli, WoUe, 288.

huiliense, W. West ^^ G. S, West,

mentioned, 160.

humerosum, Ralfs, 286.

var. mammosum, SchmidUf

286.

incudifoL'me Borgesen, 292.

intermedium, Clevey 287.

var. piinim, W, West if G. &
West *

, 288.

var, validum, W. West i
G, S. West * , 288, 322.

Johnsonii, W. West ^ G, 8.

West *
, 288, 322.

micracanthum, W. B. Turn,, men-

tioned, 292.

Nordstecitranum, Wolle, 290, 291.

var. elegans, W* B, Itirn,,

292.

gemmatum, lialfs, 289.
Glaziovii. Bdrg,/2d'2,

var. guianense, Sacib,, 292.

var. minor, WoUe, 292.

men

obesum, Joshua, 156, 160, 167.

var. robustum, W. West ^
G. 8, fFc^^*,161,167.

var. subangtdare, W. West g
G, 8. West, 161.

oceidentale, W.West^ G.S.West*

,

293.

oculatum, Borgesen^ 289.

pictum, Borgesen, 293

;

tioned, 291.

var. .subrectangulare, W. nest

4' G, 8. West'', 293; men-

tioned, 291.

pi7matifidum, Kiitz., 294,

protracfMm, Nag., 309.

purum, WoUe, 288.

pyramidatum, West, 287, 322.

quadriceps, Nordst., mentioned,

160. , « n

quadrioculatum, W. West # Cr. ii^

West*, 161,167,287.

sibiricum, Boldt,289.

simplex, Wotte, ftnote, 291.

sinuosum, Lenorm., 160, lo/r

_?^'^var. reductum, W. West $

G. 8. West, 1 60, 167.

spinosum, Wolle, 293.

subhexiilobuni, yV- (^p* y

fTes^ * , 287, 322

verrucosum, Ehrcnb., 162, ^>

-^ var. alatum. Wolle,^-

var. Mobii, Borge 162.

var. reductum, NordsUf*-

var. simplex, Joshua,Jd6.

forma tumescens, n. o.

Turn., 293.
4
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Eugenia, 468.

Jaiubos, Linn.^ 468.
Euphorbiaceai, 235.

Eutkalia, Rupr.,3:i3.

rotundifoUa, Rupr.. 353.
serpjjUifolia, Eupr., 367.

Ewart, Alfred James, On the Evolution
of Oxygen from Coloured Bacteria,
123-155.

Fagus sylvatica, Li7ui., 244, 245. 269.

Featuca ovina, mentioned, 416.

Ficus clastica 203,

pumila, Linn., 238.

repens, Hort.^ 238.

Flowers, On the Attraction of, for In-
sects, by Sir John Ltibbock, 270-278.

Fossil Plants, On Lbnnocairpns^ a new
Genus of, from the Tertiary Deposits
of Hampshire, by Clement Reid, 464-
466.

Fossombronia, 468.

Fraxinus excel.-^ior, Linn.^ 213.

Freycinetia Banksii, Cam,^ 265.

Fucaee^, 484,
Funaria, chlorophyll grains of, 154.

Galium, 205.

Galphimia Iluiuboldtiana, Bartl,, 210.

Gardenia, 268.

Geraniaceae, 212.

Gingko biloba, 119; vascular bundle

of, 119-120; structure of the coty-

ledons of seedlings of, 119-120.

Gonatozygon, De Barj/^ 280.

aculeatum, Hastings, 280.

Brebissonii, De Bary, 280.

pilosum, Wolle, 280.

Ealf:^ii, Dc Banj, 280.

Gouffeia, RobilL, 333.

arenarioides, 426.

Groves, Henry, and Jas.

Characeoe collected by
Blow, in the West Indies, 323-326.

Guaiacum officinale, Lhm,, 210, 211.

Guepinia, 171.

Gymnospermous Plants, On the Origin

of " Transfusion-tissue " in the Leaves

of, by W. C. Worsdell, 118-122.

Qypsophila, mentioned, 404.

aggrcgatay Linn.. ^65 ; mentioned,

364.

aretioida, mentioned, 375.

succulina, mentioned, 403.

Gyrophyllum Beinwardtii, Dozy
Molkeab., 486, 496.

Groves,

Mr. T.

On
B.

&

Haemodoracese, 262.

Haviland, G. D., A Revision of the

xnoelNauclecic (Wat. Urd. Rubiaccic)
1-94.

^

Hedora Helix. 238.
HelmholUia glalxirrima, Carud, 2^1

264.

Heptapleurnni CephaloLus, 05.

Heracleura Fisheri. 274.
Heritiera macronliylla, Wall.. 207,

209.

Hennannia nlnifolia, Linn., 208.
Heterocarpolla Immlis, Turp., 289.

heterophylla, forma, 319.
Holomitriuni, 487, 499.

Griffithia7vnn, Mi!t., 498.

obliquum, Salmon, 500,

pericho'tiaUfi, Hrid., 49K. WW),

ptimihnn, Mitt. ^18., 199.

Horrell, E. Ciiarles, Uu I he Number of

Sterigmata and Spores in Agaricui
campcdris, 168-171.

Horse-Chestnut Tree, Preliminary Ob*
aervations on the Seasonal Variationi

of Elevation in a Branch of, by
Miller Cliristy, 501-:iO6.

Ilumulus Lupulus, Zm?»., 238, 239.

Hyalotheca, Ehrcnh,^ 321.

neglect'*, ]la*ih.^?>'l\.

Hydrocharidea^, 261.

Hydroclathrus, mentioned, 482, 507,

508.

Hypochnus bisporus, 171.

Ilypocrea, 105.

Insects, On the Attraction of Flowert

for, by Sir Jolm Lubbock, 270-278.

Tpomoca pur|»uroa, 274.

Iris Pseud.u-orus, "l^'vS,

Jatropha podagric.a, Hook., 235.

Juucacca?, 261.

Katu Tf'iaca, merjtioned, 3.

Labiaia alata, ^V. E. Br., 225.

malouiana, LiJiden ^- Bod., 225.

Lathyrus Aphaca, Linn., 219.

grandiflora, Sibth. ^- Sm.^ 217.

iatifolius, Linn., 218.

maritimus, Bigel, 217, 219.

Nissolia, Linn., 219.

Emtemh, Linn , 217, 218.

esia, 482-

tuberiformis, 479.

Leguminosae, 215.

Lentibularieae, 227.

Leptophyllum, Ehrh., 333.

Leptotrichum, Hamp^ 486, 487.

himalayanum, Mitt., 486,488, 490,

492 ; distribution of, 493, 496.

Tipinwardii. Mitt.. 4H»». 487,496.
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Leptozosma catenula, W. B, Turn.y
mentioned, 321.

LepyrodidiSj Fenzl, 333,

cerastioides, Kar. k Kir., 427.
Jiolosteoides, 427.

panicidata, Stapf, 428.
quad.ridentata, Maxim., 432.
stellarioldes, Fisch. & Mey., 427.

Liliaceae, 2()3.

Limnobium bogotense, Karst,, 2fil.

LimnocarpuH, a new Genus of Fossil
Plants from the Tertiary Deposits of
Hampshire, by Clement Reid, 46^
466.

Limnocarpus, Beid *
. 464.

headonensis, lieid* y 465.
Limonia, 268.

acidissinia, 268.

Xiriodendron, 203.
Lobelia bryoides, Willd., 423.
Lubbock, Sir John. On Buds and Sti-

pules, Parts III. & IV., 202-269.
-, On the Attraction of Flowers for
Insects, 270-278.

Lycopodium Selago, 116.
Lyginodendron, mentioned, 450.

Macrogyne. 335-341.
Macrozamia, 445, 453.

Fraseri, Miq., 446, 456.
spiralis, Miq., 445, 446, 451, 466.

Magnolia, 203.

conspiciia, Linn,, 203.
glauca, 203, 204.
tripetala, 203.

Malpighiaeea?, 210.
Malvaceie, 206.
Mamboga. Blanco, 2, 6, 68.
Manihot GJaziovii, MuelL Arg,, men-

tioned, 95.

Jkledullo8a,450.

Leuckharti, mentioned, ftnote,
450.

Meliosma pungens, Wall, 214.
Mesotaenium, Nag., 280.

Braunii, ])e Bary, 280.
Endliehcrianum, Nag., 281.
macroroccum, Roy. et Biss., 280.

Michelia Champaca, Linn,, 203.
Micrasterias, Ag., 1(>2, 294.

amerlcana, Balfs, 290; mentioned,
163.

var. Lewisiana, West, 296.
anomala, W, B. Turn,, 156, 162,

163.
'

apicLilata, Meneqh., 162 : men-
tioned, 163, 297.

-— forma Joshua, Toni et Levi,
162.

arcuata, Bail, 294.

Micrasterias arcuata, var, gracilis, W,
West 4- G. S, West, 294.

conferta, Lund., mentioned. 297.

var. hamata, Wolle, men-
tioned, 297.

crenata, BHh,^ 298.

foliacea. Bail., 297.

furcata, Ralfa, 295.

var. decurta, W. B. Turn,, 295.

var. simplex, Wolle, 295.

Johnsonii, W. West cj G, S. West,

297, 321.

mahabuleshwarensis, mentioned,

296.

Mobii, W. West ^' G, S, West, 162.

var. Eidleyi, W. West 4' G. S.

West * , 162.

muricata, mentioned, 163.

Nordstedtiana, mentioned, 163.

pinnatifida, Ralfs, 294.

psctidoficrcata, Wolle, 295.

ringens, BaiL, 296.

var. serratula, Wolle, 296.

rotata, Raffs, 163.

speciosa, Wolle, 296, 297.

tetraptera, W. West^- G,S. West*,

296; mentioned, 297, 321.

Thomasiana, Archer, 163.

Torreyi, Bail, 296.

Micrococcus. 148, 149, 150.

agilis, All Cohen, 126; agar-cul-

turesof, 132, 133, 134,138.

bicolor, 144.

candicans, 144.

prodigiosus, 144.

Micropetalum lanuginosum, Pers., 379.

Mitragyna, Korth„^%\ mentioned, 2, 4,

5, 6. , -

africana, KortK, 70; mentioned.

13, 41, 64, 06, 68, 92.

diversifolia, Hav., 71 ;
mentioned,

13, 64, 65, m, 69, 70.

hirsuta, ZTav.*, 72; mentioned,

macrophylla, ifoy., 72; inentionecl,

10, 13, 64, 66, 67. 69, 94.

parvlfolia, Korth., 69; mentioned,

4, 13, 66, 68.

rubrostipulacea, Hav., 73; men-

tioned, 13, 48, 69, 94.

epociosa, Korth., 69; mentidued,

13,65,67,68. ,. . lo
tubulosa. Hav,, 71 ; mentioned, M,

67, OS.

Mitrasacme, mentioned, 6. ^ ^
Moehringia namrosa, Fenzl ex Heujsi..

platysperma, mentionea, iJoo.

Mougeotia, jnentioned 280. ^^
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Mjcena cortioola, 171.

hienmlis, 171.

Myeloxylon, mentioned, 450,

Myoporum tuberculatum, i?.

230.

Myrioncma, 479.

Myriotrichia, 479.

Myrsineae, 225.

Br.,

Nauclea, Linn., 21, 48,

acida, Hunter^ M, 79.

aculeata, //. B, K., 04, 91.

aculeata. Willd,, 64.

adina, Bianco, 64.

Adhia, Smith, 45, 64.

adinoides, Lindl., 45, 64.

offinis, Miq., 54.

africana, Willd,, 64, 70.

africana, Walp., 76.

amarilla, mentioued, 64.

anguBtifolia, Hav, *
, 55 ; men-

tioned, 94.

appendic'ulata, Walp., 64.

aralioides, Miq., 64.

aralioides, Miq., 46.

attenuata, Waip,, 64.

Eartlingii, DC, 33, 61, 62; men-
tioned, 64.

Blancoi, Vidal, 58.

bracteosa, Wclw,, 64, 72.

Brunonia, Wall.^ 64, 71.

Cadamba, Eoxb., 23, 64.

calycina, Z'C, mentioned, 64.

canescens, Walp., 64.

canescens, Z>(7., 64, 85.

capitellata, Voigt, 46, 64.

celebica, Hav. *
, 54.

Chalmersii, F. MuelL, 55 ; men-
tioned, 17.

cinchonte, DC, 64, 91,

citrifolia, Poir,, 64.

coadunata, lioxb., 27, 65.

cordata, Eosb,, 65; mentioned, 5,

27.

cordata, Blume, 61.

cordifolia, Hoxb,, 65.

cordifoUa, Willd., 47.

cuspidata, Baker, 37, 65.

Cumingiana, Vidal, 62,

cyclophylla, Miq., 56.

cyrtopoda, Miq.^ 57,

dasyoneura, Walp,, 65.

digitata, Blanco, 64, 65.

diversifolia. Wall, 05, 71.

elliptica, Balz, et Gibs., 32, 65.

elliptica, JValp., 65,

excelsa, Bhcine, 60; mentioned,

61.

fagifolia, Teysm. et Binn,^ 63.

ferrea, Blume, 65, 87.

I
Nauclea ferruginpji, Wr/Wf, 65, 79,

For.^t^rii, Seem., 66: nientiono<!,

16.

Gamhir, tluvtcr, 65, R],

glaberrima, BartL, 65.

glaherriina, DC, 28; mentioned,
64.

ghhra, Koxb., mentioned, 62, 64,
77.

glabra! a, Blume, l>5.

glandulifora, Spanoghr, 63.

glaiidulosa, mentioned, 61.

gracilis, Vidal, b2\ mentioned, 33,
49.

grandifolia. DC, 27, 65.

grand i folia, Sprcng.^ 65.

GrifTitliii, Hav,, 51 ; mentioned,

10, 48, 49.

guiancnsis, Poir., 65.

Haxnkcann, iStciid., 65, 78.

nallii. Walp,, 65.

i97djricata. Blume, 59.

inermis, BaUL, 65.

insigni?, D. Diclr., 65.

Kortlialeii. Sfcud., (>5,

Ifievigata. Walj\, 65.

lanc^olata, Blume, 54 ; mentioned,

41. 59, 64.

Tar. Io7jgifolia, Miq., 59.

lanceolafa, K. Sclium., 54.

lanom, Poir., (>5, 85.

latifoli;i, Sm., 26, 64, 65.

longifolia, Poir,, 05.

lu!ea, meniioucd, 64.

luzoniensia, Blanco, 65; mentioned,

04.

luzonieii^is, D. Dietr., 78 ; men-
tioned, 65.

macrophyUa, Blume, 27, 65.

macrophylla, Pcrr. et Lcpr., 66, 72

mentioned, 77.

macrophylla, Eoxb., 6, 24, 66.

Maivgaj/i, Hook., 33, 66.

media, Hav. *, 56.

microcephala, DC, 43,

microccphala, Delile, 43, 66.

microctphala. Wall., 66.

missixfim, Hook, f,, 66.

missioms, Wight & Arn., 32.

mollis, Blume, 60.

mollis, Bartl, 02.

moluccana, Miq.. 62.

morindsefolia, Blume, 6, 23, 62,

63.

nemorosa, U'alp., 66.

nicobarica. Hav. *
, 59.

nitida, I/av. ,53.
oblonga, Miq., 66.

oblongata, Miq., 32.

obtusa, Blti7ne, 61 ; mnntioned, 64,

var. (a) minor, 61.
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Nauclea obtusa, var. (b) mnjor, 61.

OTienialis, Blinne, 59.

orientaliSy Forst. f., 56.

orientals, G-aertn., 66.

orientalis, Herb., G6.

orientalis, Linn., 1, .3, 4, 5, 27, 32.

41, 66.

ovalifolia, Sprevrj., 66.

ovalifolia, Roxb., 52.

oxjpliylla, Mzq.f mentioned, 64, 1)2,

pallida, lieiiiw.^ 58.

parvifoUa, var. 2, Kurz, 71.

farmfolia, Pers., {)6, 70.

parvifolia, Eoxb., 66.

parvifiMa, Wall., 27, 66.

parvifolia, Wight & Arn., 70.

pedicellata, Blume, 66, 77.
pcdimcularis, G. Bon, 57.

peditncularis, Thwaites, 50.

phiiippinensis, Hav., 52 ; men-
tioned, 48, 49, 54.

pilosa, Blume, (J6.

pilulifera, BailL, 66.

plaianocarpa, Hook, f., 66, 70.
poljjcephala, A. Eich., 6(1, 91.

pohjcephala, Wall., 46, 66.

purpurascens, Korth., 58 ; men-
tioned, 60, 64.

var. lafifoliay Korth., 59,
pttrpiirascens, Miq., 59.
purpurea, Boxb., 50 ; mentioned,

5, 16, 23. 36, 49, 5L
jnirpttrea, Blume, 58.
rcu^emosa, Sieb. et Zucc., 44, 66.
reticulata, Hav, *

, 62.
rhynchophylla, Miq., 66.
Totundifolia , BartL, 66.
Totundifolia, DC, 78 : mentioned,

64, 71.

rotundifoUa, Guill., 56-
rotundifolia, Roxb., 66.
Boxburghiana, Walp., 66.
Boxhurghii G-. Don., 27, 67.
samhiciaa, Winterb., 26; men-

tioned, 4, 67.
scandens, Eoxb., 67, 91.
scandem, Sm., 67, 88.
sclerophyUa, Hunter, 67, 79.
sericea, Spanoglie, 63.
^ericea. Wall., 52.
sessilifolia, Boxb., 51 ; mentioned,

10, 48, 49, 52, 63.
sessilifructus, D. Bietr., 67.
sessilis, Spreng,, 67.
setigera, Blume, 67, 85.
setiloba, Walp., 67.
silhetiana, B. Bidr., 67.
sinensis, Oliver. 67, 89.
speciosa, Miq., 67, 69.
speciosa, Walp., 67.
eterculiafolia, A. Bich., 67.

Nauclea stiptdacea, G. Don., 67, 72.

stipidacea, Wall, 29, 67,

stipulata, Benth. et Hook,, 67, 72.

stipulosa, DC, 67, 72.

strigosa, Korth., 52 ; mentioned,

17, 33, 64, 94.

subdita, Sleud., 67.

surinumensis, Miq., 67.

synkorynes, Korth., 60; mentioned,

19.

tenuis, Hav. *
, 55.

tetrandra, Roxb., 3, 39, 67.

tomentosa, Willd., 67, 91.

trichotoma, Zoll., 46, 67.

tubidosa, Arn., 67, 71.

uncaria, B. Bietr., 67-

undulata, Eoxb., 29, 67, 77.

undulata. Wall., 27.

verticillata, Baill., 43, 67.

vestita. Spanoghe, MS., 63.

Wallichiana, E Br., 27, 68.

Wallichiana, Spreng., 68.

Wallichii, Wall., 68.

zeylaniea. Hook, f.,
.")0 ; mentioned,

'16, 49.

Naucleea^ A Eevision of the Tribe (Nat.

Ord. Rubiaccoe), by G. D. Haviland,

1-94.

, Classification and Distribution of,

11; Fertilization of, 20.

Naucoria tenax, 171.

Nitella acunn'nata, Braun, 325.

var. subglomerata, Braun,

325.

eernua, Braun, 325.

dictyosperma, H. ^ J, Groves*,

324, 325.

oligospira, Bramiy mentioned, 324,

325.

Notheia anomala, 484.

Notothylas, Sulliv., 467, 469.

Odontostemma, Benth., 333, 334, 341-

glandidosum, Benth. ex G. Don,

431.
. , ^

CEnothera biennis, 273.

Oleacese, 213. ,

Oreopanax reticulatum,-D<?(??i^.# Pld'^^-^

227.

Osmunda, mentioned, 476.

cinnamomea, mentioned, 476.

Ourouparia, AnhL, 2, 4, 74,

ferrea, K, Schum,, 87.
.

guianeneis, Aubl., 92 ; mentioned,

4.

Berrottetii, Baill., 86.

polgcephala, Baill., 91.

Oxalis crenulata, 212.
.

Oxygen from Coloured Bacteria, un

the Evolution of, by A. J. -l^^^^^^'

123-155.
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Pacliira aquatica, AuhL, 206, 209.
Paliua-, 264.

Palmofjicea -macrococca, Kiitz , 280.
Panduneiv*, 265.

Paracf^phaelis, 22.

tiliacea, BailL, 93.

Pedalireiv, 232.

Pellia epipliylla, Corda, On a Tricho-
derma Parasitic on, by W. G. P.
Ellis, 102-107.

Pellia, mentioned, 475.

epiplijlla, Vorda, 469, 476.

Peniuni, Breh, 156, 281
annulare, Wi>^t, 281.

aastrale, Racih.^ 157, 167.

Clevei, Lund,, 281.

clodcrioideSj Ralf's, 156 ; u^entioucd,

158.

rrnssiusculuni, De Bary, 157.

Digitus, Breh,, 282.

iamellomm, Xiitz., 282.

Libellula,iVWiii^'., 156; mentioned,
158.

forma intomipta, West, 156.

var. intcrn^edia, -7?^?/, 156.

raargaritaocum, Brfh.j 282.

minutuni, Clcve, 2S2.

var. crassuin, JVesf, 282.

Naricula, Brcb., 156, 167.

forma iiranulata, 157.

navigium, W. E. Turn., 282.

rufcscens, Cleve, mentioned, 281.

spirostriolatum, Barker^ 282.

Penladenaria, 334, 340.

Pentandria, mentioned, 3.

Peperoujia trinervis, Bid:: ^' Pat\, 235.

Pereskia, 226.

Peronospora, 116.

Petiveria alliacea, Linn., 234.

Pettera, Reiclib., 333.

Phflcophyoefie, 481, 485.

Philvdracea?, 264.

Piiycastrum etriolatum, Nag.y 313.

Phyllanthus montanus, Sw,, 235.

Phyllarthrou comorense, Boj,, 229, 230,

268.

Phytolaccaceffi, 232.

Phytophthora infcstans, 111.

Picea excelsa, Link, 259, 260.

Pilea grandis, Wedd,, 239, 240.

muscosa, L2ndl.,23\)-

Pinanga Dicksonii, Blume, 265.

Pinguicula caudata, Schleckt, 226,

Pin us, 121.

Piperaceae, 235.

Pistia Stratiotes, Linn,, 266.

Pistillaria micans, 171-

Pisum sativum, LiTin., 219.

Platanaeese, 240.

Platanocarpum, Kortk, 24 ;
mentioned,

5.

Platanocarpum vorJatum, Kortli., 27.
suhditi(?n. Korth., .'JO.

Platjiniis orientalis, Linn., 240.
Platylheea ^allioulcrt, Stectz, 2^15.

Pleurotamium, A^y., 159, 285; meu-
tiouod, 286.

oonstrictum. //. C. Wood, 285.
dUafaficn, Clore, 285,
nodosum, Lund. 28.x
Sceptrum, W. Wnt 4* G. S. West

285.

tcs&ellatiun, Lagcrh, montion<Ml.
286.

Tralteoiil;!, Norg., 159.

trorhiscum^ W. Wed tf- G S. West,

285; mentioned, 286.

Plinthine, Reichb., a"i:K

nggregata, Reichb,. 365,

Polygonace;c, 234.

Populus nigra, Lim7., 2.')7, 258.

258.

Spach

Porlieria bvgromctrica, I??ih et Pmj,^

212.

Potamogeton, mentioned. 464.

Potentilla frutico.^^a, Linn.^ 222.

Potbos, 26i>.

Loureiri, Hook, ^- Am,, 26(i, 267,

268.

Primula elalior in Rritain : its Difitri-

bution, Peculiarities, Ilvbrids, aad
Allien, by Miller Christy,'] 70-201.

Primula acaulis, Linn., 173, 174,

var. caulescens, mentioned,

174.

X elatjor, 199.

X veris, 176, 186, 188, 195,

199.

brevistyla, mentioned, 174.

digenea, 195.

elatior, Jacq., 1 73.

var. acauliR, 200.

X vens, 199.

farinosa, Linn., 173.

intricata, 195; mentioned, 174.

media, 198.

flcotica, Hffok.. 173.

XBT. acaulis, 173.

Tliomasinii, Orfiiier ^' Godro?i,}95;

mentioned, 174.

variabilis, 174, 195.

veris. Zm??., 173, 174.

eris [var.] elatior, 177-

veris elatior paliido flora, 178.

Prionium Palmita, E. 3%., 264.

Protococcus, preparations of, 130.

Psalliota campestris, 171.

gylvaticus, 171.

Pterospermum acerifoliiim, Willd., 2<>8,

209.

Punctaria, 479,
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Pyrus Aria, Linn., 220, 221, 269.

Pythium, 111.

Quercus pedunculata, Ehrh.j 248, 249.

Reid, Clement, On Limnocarpus, a new
Genus of Fossil Plants from the Ter-
tiary Deposits of Hampshire, 404-
466.

Restiaria, Lour,, 74.

cordata. Lour., 77.

Rhodomela, 479.

Larix, 479, 480, 485.
Rivinia loivis, Linn., 232.

lutea, hort., 232.

pumilis, Linn., 233.

purpurascens, Schrad,, 233.
Robinia Pseudacacia, i^?^?^., 215.

• var. Decaisneana, Carr,, 215.
viscosa, Vent,, 215.

Rosaceae, 220.

Roxburgh iaceee, 263.

Roya, W. West 4" G. S. West, 282.
obtusa, W. West ^' G. S. West, 282,

Rubeola montana, Barrel, 365.
Ruppia, mentioned, 464.

Sabicea Pcrrotteti, A. Rich., 86.
Sabiacese, 214.
Salicineap, 252.

Salii, 256.

alba, Li7m., 255, 256, 257.
Caprea, Linn., 252.
cinerea, Linn,, 253, 257.
cordata, MuhL, 253. 254, 257.
lanata, Linn,, 254, 257.
lucida, ilf//A^.,254, 2r>7.

phylicifolia, Li7i7i,, 255. 257.
var Weigeliana, Willd., 255,

257.

pyrifolia, Anders,, 253, 256.
reticulata, Linn., 254, 256, 257.
Smithiana, mentioned, 462.
stipularis, Sm,, 255, 257.

Salmon, Ernest Stanley, A Revision of
the Genus Symblepharis, Montaane,
186-501. -^ ^ ' -y

'

Sansevieria cylindrica, Boj., 262,
guineensis, Willd., 262.

Sapindacete, 213.
Saponaria viscosa, mentioned, 370.
Sarcinaaurantiaca, i^/i/.7^e, 126; agar-

culture of, 132, 133, 134, 138.
lutea, Fliigge, 126. 129, 134. 138.
rosea. Fliigge, 126, 134, 138.

Sarcocephalus, AfzeL, 24; mentioned, 2,
3, 5. 6, 21.

Bartlingii, Miq,, 33.

buruensis, Miq., 29.

Cadamba, Kurz, 23, 33,

Sarcocephalus cordatua, Miq., 27 \

meuLioned. 3, 14, 15, 19, 23, 25,

28, 29, 65-68.

cordatus, K. Schuin., 29.

dasvpbyllus, Miq., 31 ; mentioned,

25.

esculentus, Afzcl., 25 ; mentioned,

6, 10, 13, 14, 15,28,65,67,94;
medical uses of, 20.

var. a. eu -esculentus *

,

Hav„ 26.

var. b. Russeggeri * , Hav.^

26.

glaberrunus, Miq., 28 ; mentioned,

15, 25, 64, (i5.

glabra, var., 29.

gracih's, K. Schiim,, 33.

hirsutus, Hav. *
, 32.

Horsfieldii, Miq., 27,

Jungliuhnii, Miq., 29 ; mentioned,

3, 13, 25.

macrocophalu.s, K, Schicm.^ 33 j

mentioned, 53.

madagascariensis^ Baill., 33, 34.

Maingayi, Hav., 33; mentioned,

15, 66,

missionis, 7/ay.,32; mentioned, 3,

15, 65, 66.

mitragynug, Miq., 31 ; mentioned,

25, 30.

parvus *
, Hav., 31.

Eichardiana, Baill., 33, 36.

Busseggeri, Kotschy, 26.

sambncimis, K. Schuni., 26.

subditus, Miq,, 30 ; mentioned, 14,

15, 25, 30, 32, 67.

tenuiflorus, Hav, *
, 32 ; mentioned,

30.

undulatus, Miq., 28; mentioned,

25, 29, 67-

var, b. buruensis, 29.

var. a. glabra, 29.

Sarcocephalus, Baill., 22.

Scenedesmus, preparations of, 130.

Sexual Organs of Dendroceros, Nees,

470.

Shorea robusta, Gacrtn., 205.

Singapore, Desmids from, by W. West

&G. S.West, 156-167.

Soranthera, Post. # Bupr., On the

Structure and Development of, by

Ethel Sara Barton, 479.

Soranthera, Post. # Bupr., 479-485;

mentioned, 507.

ulvoidea, Post # Bvpr., 479, 480,

483, 485, 508.

Spergula ciliaris, Brot, 342.^

lanuginosum, Michx., 379.

Sphaerozosma, Corda, 320.

excavatum, var. jS, WalUch, 3^0.

Gobelii, -ffa(7i6.,312.
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vnr., U'oile

m.

Spbffirozosuia inflatum
311.

pnkhnm, Ikill., 311.
rar. wflo.fim, Woll*-,

rectancfulare, Wolle, 312.
Wallicliii, Jacobs, 320.

Spirilhmi, 125. 126. I48, 153.
rubruin, 144.

(eiiue, 141.

unrlula, 144.

^pirot.Tnia, Breb., 280.

coiidensata, Breh,^ 280.— forinn minor, 280.
Sponrlylosium, Bnh.^ 311.

inflntuju, var., IF". West 4
^^V.<311.

moniljTonne, Lund.^ 311.
pulchruin, Arch.^ 311.— var, inflatum, W. ]Vr.<f i- G^K

fVest. 3U.
rectauiruhre, JV. JVesf ^- G. S.H'e.sf^

312, 322.
Spores iiud Sterigmahi, On ihe Ninitber

of, in Agari MIS c;nnpostris, by [*].

Charles Jlorrell, l'l8-17l.

Sporogonium of Dendroceros
473.

G. S.

XrCS.

Sporopbytp of Dendroceros, i\>.s, 473.
Stangeria. 450.

paradoxa, T. Moore. 447,456,4.^7.
Stapbjlococcus citreus, List, 120, 133,

138.

Shaurasrrum, Moycii, \{\K 312.

Ancliora, W. Wist # G, S, JVe^f,

318.

Aracbne. 7?^^/^^ 316.

Arctiscou, LtnuL, 319.

aversma, ^var., JF. lVe.it 4' G. S.

West *
, 313, 322.

bicDroiiatiun, Johns. ^ 3ir>.

braclivacantbuiu, var., IF. West ^'

brasiliense. Kordst., 312.

Cerastes, Luvd., 318.

317,322.
contortiwi, ])clp., 314.

ydT.pseudofetracerum.^OTdist.,

314.

1

cornvitum, var., Wille, 317, 3IS.

coronulatum, Wolle, 316.

cosmarioides, Nordsf., 313.

cyrtocerum, mentioned, 316, 317.

decoratuni, W. West 4- G\ S. WeU *,

166, 167.

diptilum,iSV^-^., 312,322,

distentaoi, Wolle, 31a, 316.

elongatum, Parker, 317.

erasum, BrSb.y 312.
— forma espinulosa. Lund., 312.

espinulosa, forma, Lund,, 312.

LIN>-. JOURy.—BOT.VJS-V, TOT,. XXtrri.

Staur.i'.truin exlcnsuui. VHF., H' HVji/ 4
6=. ^. We,s( , 31U. 322.

fcrficulatum, XhW., inontiiM)rr!

313.317.
gracile, Rnlfs, 317, 322.
hcxaccruin. Wiftr., 313.

var. nvorsum. W. West ^ G S
/fW*,313, :^22.

incibiiin. Wol/e, 3I,"»,

iotamnn. Wd/r, 314.322.
irrogularo. Wc.<f. 314.
Ji.lnmunii. 11. W^sf ,{ G, S. Wmf

3JS.

Kitrliclii. Woilr. 3M*, ;i22.

laronitVTHp, W. H'r.sf j^- G A H Vs/

*

313.322.
//fr/.s/y/ »'///;, niv«., m*»ntionf»d

314.

le|>tacantb:im, X^irdd., 311*. 322.
leptot'ladum, XordHf., 317. 31

S

var, oornutinii, WilU. ;J17.

318.

maorocernm, HV//*, 31 «.

Ophiura, Lund., 316.

paciivrhyncbnin, Xordaf., 314.

psendotetracenim, ^f. /(W^ 6. \.

M>*/, 314.

))fteudofefrarer}'jn, var., Xordsr.,

314.

pulcbruni. WolU, 313 ; nir»nt(onpd.

316.

punctidatum, Breb., 313.

31^.322.
var. extensiiTn. ^r. Jj'ex/' if 6\

*<^. H>.</*,3m, :;22.

Ra^euelii, Wood,3]2.

sibiricnni. Borcff, 312.

-- fortna frigona, W. Wtst A <'.

S, Wcst,3V2.

fimplex, var., H'ol/r, 3]U.

striolatum, Arch., 313.

fonnabrasilipnsi», H'.T?. Tt/w,.

313,

siibLTvispinum, W, West 4' G, S.

r^;f*,314.322.
tenuifsimuni, W. WeM 4' G. S. Wut,

314.

hrebrans^ Nordsfc., 317.

tortum, var., W. West4' G. S. West *
,

317,322.

trifidum, JVori<,3I2.^

trigona, fonna, W. WeM 4 G. S,

West, 312.

vestitum, Bal/s, 317.

var. tortuni. W. Uest 4 G. S.

West* rSl7. 322.^

xipbidiophorum, Wollr. 310.
_

var bracbvscantJiinn. W. Jf'Wsst

4 G. S. Wesi,:iV-\

var. miii*]ex. Walk. 339,

2%
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Stellaria aculeafa, Scop., 349.

eloT^gata, Nutt., 371).

glaiica, uienlioued, 384.

Holoslen, m(.'ntioiicd, 398.

lannghwm, Torr. et Gray, 379.

lonqepeduncidata, Baldw. ex Rohrb.,

379.

muralh, Link, 3(>r).

pubcsctns, 11. B. K , 379.

saxifraga, Eertol., 418.

serpylUfolia , Seop., 3(»7.

Steniona viridiflora, Bcnth. tj- Hool\ f.,

2G3.

Stephegyne, Korfk, 68; mentioned, 6,

afr'icana, Walp., 71.

diversifolla, H(jok. f*.. 71.

macTopliylla, Hiern, 72.

farvifolia, K. Sclium., 69.

parviJ'olUu Korth., 70.

speciosa, Kortlu, 09.

tuhnlosa, Hook. f'.. 71.

Sterculiu ftjetida, Linn.., 20G, 209.
Sterculiacese, 200.

Sterigmata and Spores, on the Xumber
of, in Aoiarii'lis cainpestris, by E.
Charles Horrell, 1 OS- 171.

Stipules and Buds (ttir John Lubbock),
202-209.

Streptococcus, 150.

ochroleucus, Huejype^ 150.
varians, 144, 150, IW.

Stvlidieiie, 224.

Stylidiuni I'ruticosum, B. Br.. 224.
Syuiblepharis, Montayne, a Revision of

the Genus, by Ernest Stanley Salmon,
480-50 1

.

Symblepharis, Montague, 486-501.
asiutica, Besch., 492; mentioned,

489, 4130.

bohviana, C. Miill., 494.
breviseta, Lindl. MS., 490.
hreviscta, Wils , 496.
Clirismuri C. SluU., 489, 492;

distribution of, 493, 497, 498,
500.

eircinata, Besck.,4d7, 498, 500.
deusifolia, Wils., 498.
dilatata, VVils. MS., 487, 492, 496,
fragilis. Mitt., 495, 500.
helicophylla, Mont., 487 ; men-

tioned, 486, 488. 489, 490,492,
494, 497. 498, 500.

var. macrospora, 491 ; dis-
tribution of, 493, 494, 500.— var. niicrotheca, 490; distri-

bution of, 491.
var. tenuis. 400 ; distribution

of, 490.

Hildebrandii, t\ MrdL, 499.
himalayana, Mitf,^ A>8, 491 ; dis-

tribution of, 493.

Symblepharis Hookeri, Wils., 487, 491,

492; distribution of, 493.

jaynaicensis, C. MiilL, 499.

Kur-ii, Humpe, MS., 491 ; distri-

but ion of, 493.

Lindigii. Hanipe, 494 ; mentione:!,

495, 5(!0.

macrospora, mentioned, 491.

niicroilicca, C. MillL, 490; distri-

bution of, 493, 500.

obliqua, Broth., 499, 500.

Oerdtdiana, C. Miill., 489 ; men-
tioned, 488,497 ; dibtribation of,.

493.

pcrich<stialis, Wils., 498.

piimila^ Hook, f., 499.

pusilla, Hampe, MS., 491.

Beinwardti, Mitt., 496, 497, oOCh

sinenhLi, C. Miill., 499-

socotranu. Mitt., 495, 500.

tenuis, Schimp. MS., 490; distri

butit)n of, 493.

usamharica, Broth., 498.

va^inata,: H^ok., distribution of^

493.

Syrrepodon eireinatus^, Schpr,, 498.

Tacca art ocarpi folia, Seem., 262, 203.

cristata, Jack, 2()2.

Taceaceae, 262.

Taxus baccata, structure of the bundle

in the cotyledons of {Wondell), 121,

122.

Tec«>ma gradiflora, Belanv., 229.

Tessarthonia moniliformis, Turp., 310.

Tetmemorus, Balfs, 159.

laivis, lialfs, 159.

Tetrandria, mentioned, 3.

Thylacospenuum rupifragum, Schrenk,

nientiouod, 375.

Tilia vulgaris, Hayne, 209 ;
winter-bud

of, 209; mentioned, 209.

Tiliaceae, 209.
** Transfusion-tissue, '"On the Origin ofr

in the LeaTes of Gynmosperniou*

Plants, by W. O. Worsdell, 118-

122.

Tremandreae, 205.

Trirhodenna, On a Parasitie, on Pelha

epiphylla, by W, G. P. Ellis, 102-

107.

Triploceros, Bailey, 286.

gracile, BaiL, 286.

verticillatuui, Bail., 286.

"Ulmus campestris, Linn.,. 236.

montana, With,, 238 ;
mentioned,

269.

Ulva. 479.

Juscn. mentioned, 479.
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Uncaria, Sckreb., 74; mentioned, 2, 4.

11,22.
acida, Eoxh., 79; mentioned, 64,

67. 74.

acida, Kew Distrib., 82.

actdeuta, Willd., 92.

africana, &, Don, 76; mentioned,

18, 74.

var. angolensis, 76.

var. madagascariensis, 76.

appentliculala, Benth., 87; men-
tioned, 11,61,75.

attenuata, Korfh., 83; mentioned,

64, 75, 84.

Bernaysii, F, MuelL, 92 ; mentioned,

11, 76.

boniecnsis, Hav. *
, 84 ; mentioned,

75.

brevispina, Kew Distrib., 82.

calophylla, Korih.,%Qj mentioned,

74.

cancscens, Korth,, 80 ; mentioned,

64, 74.

cirrhiflora, Eoxh., 92.

dasyoneura, Korth., 82 ; mentioned,

12, 65, 75.

var. Thwaitcsii, 82.

eUiijtica, R, Br., 82.

eurhyncha, Miq.^ 92.

ferrea, DC,, 87; mentioned, 11,

12, 19, 65, 75.

ferrea, F. Villar, ^^\,

ferrnginea, DC, 79.

ferruifinea, Kurz, 77.

Jlorida, Vidal, 86.

Gambir, EoxL, 81 ; mentioned, 65,

74.

Gambir, Thwaites, 82.

glabrata, DC, 85; mentioned, ^^o,

75.

grandifolia, Baker, 92.

guianensis, J. F, GmeL, 91 ;
men-

tioned, 64, 65. 76.

Halli, Korth., 78.

hirsuta, Hav.*, SS; mentioned,

75.

honiomalla, Mlq.^ 90; mentioned,

12. 76.

Hookeri, Vidal, 86 ; mentioned,

75, 94.

Horsjieldiana, Miq., 87.

inermis, Willd., 70, 92.

m^xguhy DC, 78; mentioned, 65,

66, 74.

jasminiflora. Hook. f„ 80; men-

tioned, 19, 74.

L-pvigata, Hook./., 90; meniioned,

65, 76.

lanosa, Hall., 85; mentioned, K*,

iiry, 67. nS. 75.

Lohbii, Hook f., 85.

Uncaria macrophylia, U'uli, 84; men-
tioned. 12, 14.65.67, 75.

madaga^aricnsu^ Baill , 76.

neinorosa, Korth., 92 ; mentioned,
or,, 76.

ovuhfoiia, Roxb., 79; mentioned,
6fi

ovata, Huoi'. /., 83; mcntionod,
1 9, 75.

paucinervis. Tcyam. et Binn., 92.

peditelliita, liox^t., 77; meniioned,

11, VI, 19,6(), r,7, 92.

pcdivcUata, Hook, f., 79.

pilora, lioxh., 81 ; meutionrd, *)6,

(i7, 75.

pllosa, Wall, 90.

pteropoda, Miq., 81 ; mentioned,

74.

rhynehophylla, Miq., 89 ; men-
tioned, r>0, 75.

Roxburgbiana, Korih., 87 ; men-
tioned, 12, i^C}, 75.

scleropbylla, Euih., 78 ; mentioned,

65, 67. 74.

sckrophylla, Delesa., 83 ; men-
tioned, 84.

sclerophylla, Hook, f., 77, 78.

acstiiVifolia, Roxb. M>'., 84.

j.essilifructU9, Koxh., IX); men-

tioned, 67, 76.

setiloba, Benth.. So ; tucn tioned,

67, 75.

ainensis, //ar., 89 ; mentioned, 67,

75.

specivsa, Wall.. 77.

mirinanmisis, Miq., 91.

Thwaitesii, var., 82.

tomentosa, DC, 91 ;
mentioned,

64, ti6, (i7, 76.

tonkin ensis,^ae'. * ,89; mentioned,

75, 94.

trinervis, Hav,*, 80: mentioned,

19, 74.

yelutina, Hav.*, 84; mentioned,

64. 75.

Wallicbii, Korth., 92.

Uucinaria, Eeichh., 74.

United States. On some Desmids of the,

by W. West & G. S. West, 279-322.

Urticaeea?, 236.

Uruparia, mentioned, 4.

Utricularia montana, Ja/:q., 227.

223 : men-
Verbenaceffi, 231

.

Viburnum Lantana, Linn.,

tioned, 202, 268.

Opulus, Linn.. 222; mentioned,

202, 26'«, 269.

v:

West, G. S., ?cc Wet, W.
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West, W., & G. S. West, Desmids from
Singapore, 156-167.

, On soTiiei Desmids of the

United States, 279-322.

West Indies, On Cliaracene collected by
Mr. T. B. Blow in the, hj H. & J.

Groves, 323-^20.
Widdringtonia, 121.

Williams, Frederic N., A Eevision of

the Genus Arenaria, Linn., 326-437.
Worsdell, W. C, On the Ori^nn of

"Transfusion-tissue" in the Leaves
of Gyninospermous Plants, 118-122.

, The Comparative Anatomy of

certain Genera of the Cvcadaccse,
437-457.

Xantbidiam,Mr^w7>., 298.

angulatum, Jo^h., 29{}.

aiigidatam, Lngerh,, 299.

antilopceum,K'w^£'., 298; mentioned,
1*1'9.

var. angulatum, Jo^ih., 299.
forma javanicum, Johnson

.

299.

Xanthidiiim antilopoeuin, var. nunnea-
poliense, Wolle, 298.

Ardiscon, Ehrenb., 319,

armatum, Rahenh., 300.

var. cervicorne, JV, West ^*

G. 6'. West *
, 300.

controversum, W. West 4"' G. S.

West *
, 298, 322.

cristatuin, mentioned, 299.

fascicnlaturn , Ralfs, 298.

hastiferura, W, B. Turn., 299.

var. javanit'um, W. B. Tiirn.^

299.
— var. Johnsonii, W. West ^' G.

S. West * , 299.

inchoatum, Xordst., mentioned,

299.

javauieum, var., W. B. Turn., 299.

Johnsonii, W. West 4^ G, S. West *
,

299, 322.

minneapoliense, var., Wolle, 298.

Torreyi, Wolle, 300.

Zamia, 261.

Fischeri, Miq., 261.

Zygophylle^e, 210.
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RULES POR BORROWING BOOKS PROM
THE LIBRARY.

As amended hy the Council 15ik March. 1888.

»

i

t^

1. No more than Six volumes shall be lent to one person

at the same time without the special leave of the Council

or one of the Secretaries.

2. All boots shall be returned before the expiration of

Six weeks from the time of their being taken outj but if not

required by any other FelloAV, they may, on applicaiion, be

kept for a further period of Six weeks.

3. All books lent shall be regularly entered

Librarian in a book appropriated for that purpose,

4. No work forming part of Linnaeus^s own Library shall

be lent out of the Library under any circumstances.

Note.— Certain other works are included in this 2>rohihition^

such as costly illustrated tcorks^ and volumes lehnyiny to

the

sets which could not he replaced if lost.

Pap£ks

Muired,

additional copies may be had ou apphcation.

Journal

are as follow •''

Papers read from IS^oyember and before the middle of

April

Papers read after tlie middle of January and before the

end of April are published on 1st July.

Papers read in May and June are published on 1st JTovember.

i

rnsfn^



NOTICE
.^

Vol. XXVI. is still in course of issue, and the Parts alreaJy

published are as follows:

Vol. XXVI., Nos. 173-177.

[Nos. 178-180 are reserved for the continuation of

Messrs/ Forbes and Hemsley's 'Index Florae Sinensis/

The MS^ is nearly ready to the end of Cyperacese, and the

authors hope to complete the volume at an early date.]'
r

Vol. XXVII., Nos. 181-188. (Complete.)

Vol. XXVIII., Nos. 189-196. (Complete.)

Vol. XXIX., Nos. 197-204. (Complete.)

Vol. XXX., Nos. 205-211. (Complete.)

Vol. XXXI., Nos. 212-219. (Complete.)

Vol. XXXII., Nos. 220-227. (Complete.)

Vol. XXXIII., Nos. 228-234. (Complete.)

5

Attention to this announcement is specially rec[nested,

to prevent application to the Librarian for unpublished Parts

The new Catalogue of the Library may be had on application.
^

Price to Fellows, 5^. ; to the Public, lO^.

All communications relating to the general business of the

Society should be, as heretofore, addressed to the *' Secreiaries,"

but letters on library business only should be addressed to the

** Libharian/'

The first Meeting of the Session 1898-99 Avill be held on

TuuBSDAT, November 3rd, when the Chair will be tahen at

8 P.M. precisely.

•?'

>_
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